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1.0 SUMMARY 

The former Middlesex Sampling Plant (MSP) and several adjacent and 
vicinity properties in Middlesex and Piscataway, New Jersey were 
designated in 1976 for remedial action under the Formerly Utilized 
Sites Remedial Action Program (FUSRAP). During the period 1943-55 
uranium and thorium ores and concentrates were processed at the 
plant. Consequently, the plant site and several nearby properties 
were contaminated with radioactive residues. The primary purpose of 
FUSRAP is to decontaminate, stabilize, and/or dispose of wastes from .i 
former U.S. Army Corps of Engineers' Manhattan Engineer District 

(MED) and Atomic Energy Commission (AEC) sites in such a manner as 

to minimize radiological risks posed by the wastes and to permit 
certification of cleaned up sites for unrestricted future use. 

In 1979 NLO, Inc. was named FUSRAP Project Management Contractor 
(PMC) for the U.S. Department of Energy (DOE) to initiate a 
multiphase program of remedial action at the former MSP. Phase I of 
the cleanup as well as the engineering and initial construction 
effort for Phase II were conducted by NLO, Inc.: at the start of 
FY 1982 (October 1, 1981) PMC responsibilities were assumed by 
Bechtel National, Inc. (BNI). 

Phase I work comprised the construction of an impervious asphalt 
storage pad and drainage system at the former MSP site as well as 
decontamination of two properties adjacent to the site and three 
properties in the vicinity. Phase II involved cleanup of low-level 
radioactive waste that had migrated onto other properties adjacent 
to the site, the construction of an extension to the waste storage 

pad, and the installation there of a treatment system for rain 
runoff. All parcels were cleaned to the remedial action criterion 
level of 5 pCi/g radium-226 plus background specified by DOE. The 
effectiveness of the remedial action was corroborated by 
Verification soil sampling, near-surface gamma measurement, and 
exposure rate measurement. In a subsequent phase or phases, the 
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wastes stored at the site will be removed for permanent disposal and 
the entire property decontaminated and decommissioned for 
unrestricted use. 

Phase II field work began in July 1981 and was completed by 
mid-January 1982, except for several minor tasks completed later 
that spring. Work was completed within the planned schedule and 
original contract estimate. 

This document describes the background to the Phase II remedial 
action, the partie,s involved in administering and executing it, the 
chronology of the work, verification of the adequacy of the remedial 
action, and the cost incurred. Volume 1 comprises an overall 
description of the project and remedial action activities. Details 

made for each parcel of the radiological measurements and analyses 
are presented in Volume 2. Supporting append 
Volume 3. 

ices are presented in 
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2.0 INTRODUCTION 

In 1974 the AEC initiated a survey program to identify and 
radiologically characterize all formerly utilized MED and AEC sites 
involved with nuclear materials. Many of these sites are no longer 
operational, but remain contaminated with radioactivity and can be a 
potential source of exposure to the public. With the establishment 
of DOE in 1977, the responsibility for this survey program was 
assigned to the Assistant Secretary for the Environment (ASEV) , who 
entitled it FUSRAP. .i Since mid-1979 FUSRAP responsibilities have 
been shared variously by the ASEV and the Assistant Secretary for 
Energy Technology [now Assistant Secretary for Nuclear Energy 
(AsNE)I. Effective in 1982 all major responsibilities (site 

identification, radiological characterization, determination of the 
need for remedial action, implementation of the remedial action, 
including waste disposal or stabilization of residual material, and 
post-remedial action certification) were consolidated and became the 
responsibility of ASNE. 

Following identification of a site and determination of whether DOE 
has authority to undertake remedial action, radiological survey 
records are reviewed. If such data are lacking or incomplete, 
further surveys are conducted as necessary. The FUSRAP PMC and its 
subcontractors prepare a series of engineering studies and 
environmental reports for the site to evaluate remedial action 
alternatives. Documentation required by the National Environmental 
Policy Act (NEPA) as part of this evaluation is prepared by the 
Argonne National Laboratory (ANL). The action that is deemed 
appropriate by DOE based on the NEPA process evaluations is then 
implemented with consideration for public safety and in compliance 
with the Atomic Energy Act of 1954, as amended, and related Nuclear 
Regulatory Commission (NRC) or applicable federal, state, and local 
licensing requirements. 
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Phase 11 remedial action at the former MSP and associated properties 1 
was administered by DOE through its FUSRAP Lead Field Office, the I 
Oak Ridge Operations (ORO) Office and FUSRAP PMC -- NLO prior to 4 

L 
October 1, 1981 and BNI thereafter. The New Jersey Department of & 
Environmental Protection (NJDEP) monitored Phase II activities to 1 
ensure public safety and assisted in soil sampling to confirm that 4 

cleanup had been achieved in accordance with applicable criteria. 4 
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3.0 SITE DESCRIPTION AND BACKGROUND 

The former MSP is located in the Borough of Middlesex in north 
Middlesex County, New Jersey. The site lies just north of the 
Township of Piscataway, New Jersey as shown in Figure 3-l. It is 
bounded on the west by Mountain Avenue and to the north by the New 
Jersey Central and Lehigh Valley railroads. 

The facility was a storage depot and processing plant for uranium 
ores received from the Belgian Congo between 1943 and 1955. In d 
addition, lesser quantities of thorium ores and compounds as well as 
beryllium ores were sampled and stored at the facility until the 
site was closed in 1967, decontaminated to then-acceptable 
radioactive levels, and certified for unrestricted release. 

At the request of the MED, the North Atlantic Division Engineers 
leased the first portion of the MSP property from American Marietta 
Company on November 1, 1943. Supplements to the lease were issued 
on May 15, 1945 and June 27, 1949 to include additional properties. 
Procedures for the.U.S. Government to purchase the property were 
initiated on March 8, 1946, and the judgment of stipulation, filed 
on June 15, 1950, made the MSP the property of the U.S. Government. 
Easement rights for required drainage were obtained following the 
judgment of stipulation. The property was transferred to the AEC 
after its formation in 1946. In February 1968 the AEC officially 

reported the site as excess real property. The General Services 

Administration transferred it to the Department of the Navy, U.S. 
Marine Corps which used the site for reserve training from September 
1969 to March 1979. 

3.1 INITIAL DECONTAMINATION - 

Prior to transfer of the site to the General Services 
Administration, the AEC contracted with Isotopes, Inc., to 
decontaminate the site. The AEC conducted a followup survey, and 

additional decontamination was performed. This included 

i 
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sandblasting, vacuuming, detergent and acid washing, concrete 
chipping, equipment removal, and, in cases of severe contamination, 
building member removal. Waste was transported by rail to the 
Nuclear Fuel Services licensed burial site at West Valley, New 
York. On September 2, 1967, upon completion of decontamination, 
DOE-OR0 certified the site for unrestricted release. 

The Oak Ridge National Laboratory (ORNL) resurveyed the site in 
April 1976. Off-site areas subject to contamination (due to wind 
and water transport) were resurveyed in May 1976. These 
radiological surveys included measurements of residual alpha and .i 
beta-gamma contamin&tion levels, radon and radon-daughter 
concentrations in buildings, external gamma radiation levels, and 
radium concentrations in the soil. Results of the surveys were 
published in 1977 in Radiological Survey of the Middlesex Sampling 
Plant, Middlesex, - New Jersey (DOE/EV-0005/l). 

Surface contamination levels on the former MSP site exceeded 
guidelines presented in ANSI 13.12 (draft) and radon concentration 
levels exceeded the non-occupational limit (DOE Order 5480.1) in 
some structures: These results indicated the possible need for 
extensive radon and radon-daughter measurements in structures both 
on- and off-site. 

An aerial survey was conducted for DOE by EG&G, Inc. between May 20 
and May 27, 1978, and followup ground surveys were performed by 
ORNL. During these surveys additional properties not contiguous 
with the former MSP were identified as having been contaminated by 
material handled at the plant: a region in the vicinity of the 
rectory of the Our Lady of Mount Virgin Catholic Church, 650 Harris 

Avenue, Middlesex, New Jersey: and the private residence at 432 
William Street, Piscataway, New Jersey. It was also confirmed that 
the Middlesex Municipal Landfill was contaminated with residual 
radioactive material from the former MSP. The surveys of these 
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properties are treated in Radiological Surveys of Properties in the 
Middlesex, New Jersey, Area (DOE/EV-0005/l Supplement) and 
Radioloqical Survey of the Middlesex Municipal Landfill, Middlesex, 
New Jersey (DOE/EV-0005/20), respectively. 

3.2 PHASE.'1 REMEDIAL;ACTION 

Late in 1979 NLO, Inc. was designated by DOE to act as PMC for 
decontamination and restoration efforts at Middlesex. The work was 
planned as a multiphase project. During Phases I and II, 
contaminated materials from the site and associated properties would 
be consolidated and stabilized on-site. In a subsequent phase or 
phases this material would be removed to a permanent disposal site 
and the entire former MSP property decontaminated and decommissioned 
for unrestricted use. 

During Phase I, a 3-acre asphalt-paved waste storage pad was 
constructed on the MSP site, two properties that had been backfilled 
with contaminated earth removed from the plant site during 1947 

grading modification were decontaminated and restored, and the 
excavated material on the asphalt pad was covered with a reinforced, 
sealed cover of ethylene propylene diene monomer (EPDM). Three 
additional properties were added to the Phase I activities following 
additional radiological characterization performed by EG&G and 
Eberline Instrument Corporation (EIC). Phase I remedial action was 

conducted from early June to November 1980. 
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4.0 PHASE II PROJECT DEVELOPMENT 

4.1 GRGANIZATION 

The Phase II remedial action activities implemented at the former : 
MSP were administered by the Technical Services Division of DOE-OR0 
although no permanent on-site DOE-OR0 representative was assigned to 
Middlesex. NLO initially implemented the remedial action effort as 
the.PMC for DOE. 

BNI was selected by:DOE early in 1981 as PMC for other FUSRAP work. 
The extent of BNI participation in the Middlesex Phase II remedial 
action was established by a memorandum of understanding between NLO 
and BNI in June 1981. 

1 Staff of the NJDEP monitored Phase II activities and assisted during 
soil sampling for confirmation of compliance with criteria. The 

NJDEP also assisted NLO/BNI in contacts with the media. 

EIC, an Albuquerque, NM firm that had provided radiological 

measurements and surveys during Middlesex Phase I operations, 
contracted with NLO to perform the radiological surveys and 
monitoring for Phase II. BNI subcontracted with EIC in May 1981 to 
perform these activities on all BNI FUSRAP sites. 

BNI was assigned the role of PMC for the former MSP site on 
October 1, 1981. The applicable organization management charts for 
the periods before and after October 1 are shown in Figures 4-1A 
and B (Project Organization) and 4-2A and B (Field Organization). 

4.2 RESPONSIBILITIES 

NLO was responsible for managing the remedial action, including 
Construction, and coordinating the work sequence through 
September 30, 1981. BNI assumed these responsibilities on 
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October 1, 1981. Prior to October 1, NLO/BNI were responsible for 
monitoring daily construction and excavation activities, 
interpreting the specifications and drawings, and guiding the 
construction subcontractor in performance of the work. The joint 
on-site field engineering staff prepared subcontract changes when 
deviations from specifications or the scope of work were required. 
In addition, the field engineering staff acted as DOE 
representatives in informing the public of work progress. 

NLO/BNI also provided on-site environmental monitoring direction for 
the project. These duties included scheduling and coordinating 
construction and excavation operations with the necessary sampling 
and monitoring activities performed by EIC. 

Subcontractors utilized by NLO and subsequently assigned to BNI in 
the Phase II remedial action are shown in Figures 4-2A and 4-2B. 
The functional responsibilities of each subcontractor are briefly 
discussed below. 

4.2.1 Engineering Support 

Ford, Bacon & Davis Utah, Inc. (FBDU) provided architect-engineering 

services for the design of Phase II, including drafting and 

preparation of technical specifications and plans. 

BNI supported NLO in conducting and monitoring the daily 
construction and excavation activities. After October 1, 1981, BNI 
provided design engineering assistance as required. 

4.2.2 Radiological SuppOr& 

EIC provided complete health physics coverage, radiological 
consulting, radiological engineering/construction field support and 
environmental monitoring with complete documentation. 
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4.2.3 Construction - 

The Phase II remedial action construction subcontract was awarded to 
J. H. Reid, General Contractors/Ashland Construction, Inc., South 
Plainfield, New Jersey on the basis of competitive bidding. 
Reid/Ashland performed or sub-subcontracted all physical 
construction and excavation operations except for channelization of 
the Mosquito Control Ditch, which was performed by Tobar 
Construction Co., Inc., 

Blandford Land Clearing 4 
equipment and personnel 

Morristown, New Jersey. 

Corporation, Brooklyn, New York provided 
to burn the organic material resulting from 

site clearing and building demolition. 

4.2.4 Civil Surveying 

Fisk and Associates provided civil surveying services during 
Phase II. These services included property surveys, establishing 
the location of the excavation limit, construction layouts, field 
layout of a 10-m grid, and measurement of the storage pile. 

Prior to remedial activities on the associated properties, Fisk 
performed property surveys and established control points for the 
excavation activities. Property corners were identified in the 
field with iron pins which were then also used as control points for 
the restoration work on the individual parcels. 

Construction layouts included locating and staking new construction 
items, such as storm drains, water lines, drainage ditches, the 
perimeter fence, and the settling basin. 

The 10-m grid, utilized by EIC as a reference for confirmatory 
sampling after contaminated soil had been removed, is referenced to 
the New Jersey State Plane Coordinate System, thereby establishing 
the exact location of all soil samples. 
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The size of the storage pile of contaminated earth was measured by 
taking cross sections: the volume was computed from cross section 

measurements. 

4.2.5 Materials Testing - 

Haller Testing Laboratories, Inc. of Plainfield, New Jersey provided 
soils, asphalt, and concrete testing services related to the 
remedial action. 

4.2.6 Radon Monitoring -- 

Mound Laboratories was under contract with DOE-Headquarters, Office 
of Operation Safety, to provide radon monitoring at the former MSP 
and associated properties. 

4.3 ARCHITECT-ENGINEER PLANNING 

In December 1980 the NLO Decontamination and Decommissioning (D&D) 
division initiated work on Phase II of the Middlesex decontamination 
effort. With the assistance of FBDU, NLO formulated the necessary 

engineering plans and quality assurance assessments and began 
preparation of specifications and drawings for remedial action 
subcontracts. In January 1981 FBDU obtained information needed for 
design work on the storage pad extension and for stream diversion 
south of the site. FBDU also provided updated ownership information 
to NLO for initial processing of Memoranda of Agreement with 
property owners. 

Discussions were held with DOE and other interested parties 
regarding the necessity of installing interception ditches and 
laterals in the swampy area south of the site. Use of several 

500-ft open channel sections to direct Main Stream temporarily 
around the decontamination activities was considered essential to 
prevent any possible widespread migration of radioactive material 
during Phase 11 activity. 
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It was also recognized that problems could arise in the area south 
of the former MSP during decontamination of the south drainage ditch 
area. The anticipated problems associated with excavation in this 
area were: 

0 Containment of wet materials which could ultimately lead to 
cross-contamination 

0 An unsuitable base for construction. 

FBDU proposed to install ditches at key locations in this area to 
intercept subsurface water and divert surface runoff away from the 
proposed decontamination zone. It was estimated that a minimum of 4 
months would be required to dewater this area sufficiently to allow 
the trenches to curtail the inflow of the ground and surface water 
and to allow vegetation to absorb the remaining moisture. Because 
of the time-sensitive nature of these activities, a construction 
firm already under contract with DOE-ORO, Tobar Construction, 
performed the work, facilitating its timely completion. 

The existing above-ground settling tanks controlling the storage pad 
water runoff were considered inadequate for Phase II and 
post-Phase II water control. NLO directed FBDU to design a new 
on-site gravity-operated concrete settling basin to handle the 
maximum flow expected during the anticipated maximum lifetime of the 
storage pad. 

FBDU proposed, and NLO approved, the installation of a slurry wall 

barrier of fine-grained soil such as bentonite around the former MSP 
between it and the off-site properties to prevent migration of 
underground water carrying radioactive materials. NLO approved this 

proposal. However, it was still necessary to maintain an effective 

groundwater monitoring system during Phase II activities and 
thereafter. Additional sampling wells were planned so that an 
improved monitoring program could be implemented. 
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4.4 MEMO AGREEMENTS 

Prior to implementation of the remedial action, it was necessary for 
DOE to obtain agreements with the individual property owners 
authorizing entry and work. The agreement, designated a Memo 

Agreement, granted DOE and its contractors the right to perform the 
remedial action. It also stated the scope of work, DOE 
responsibilities, and the plan to restore the properties to an "as 
was" condition. Several agreements were revised to incorporate 
owner-requested changes in the restoration plans, and two landowners 
received compensation for the assessed valuation of personal 
property removed‘but not replaced. An amended agreement was 
prepared for Parcel 7 to include the lessee who is operating a 
business on this property. 

During remedial action several property owners requested changes in 
the restoration plan. These were implemented if the change was not 
considered a "betterment" and did not increase the cost to DOE of 
restoring the property. 

-.. 
4.5 BID PREPARATION 

The bid package for the storage pad extension and Phase II remedial 
action on adjacent off-site properties was issued on March 27, 
1981. Four bulletins modifying the bid package were issued to 
bidders after this date. These were as follows: 

0 Bulletin #l, issued April 16, 1981, extended the bid opening 
by one calendar week to May 4, 1981. It also included 
drawing revisions and specification changes (Addendum A). 

0 Bulletin #2, issued April 24, 1981, modified the 
specification further by revisions to the basic contract, 
presented in Addendum B. 

0 Bulletin #3, issued April 28, 1981, postponed the bid opening 
for an undisclosed period. 

0 Bulletin #4, issued May 2, 1981, revised the bid opening date 
to Mav 18. 1981. 
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Eight bids ranging from $1,356,644.00 to $4,005,985.00 were 
received: the subcontract was awarded to the lowest bidder, J. H. 
Reid General Contractor/Ashland Contractors, Inc. Notice to proceed 

was given on June 30, 1981. 
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5.0 PHASE II REMEDIAL ACTION 

5.1 PROJECT DESCRIPTION 

The NLO/FBDU design effort established the following tasks as 
required for the Phase II remedial action: 

0 Improvements to and expansion of storage facilities for 
contaminated earth 

- Extension of the Phase I asphalt storage pad 260 ft to the 
north 

- Drilling :kight new groundwater monitoring wells around the 
storage pad 

- Alteration of the cross sections and riprapping of the 
south drainage ditch and Main Stream through the 
excavation area to accommodate a probable maximum flood 

- Construction of a 155 ft x 16 ft x 8-l/2 ft deep concrete 
clarifier and a flocculator system to facilitate the 
sedimentation of suspended solids in the runoff from the 
asphalt pad 

- Erection of 3,000 ft of 7-ft-high vinyl-coated chain link 
security fence surrounding the former MSP site. 

0 Removal of contaminated earth from thirty-four parcels of 
land adjacent to the site 

0 Restoration of these parcels. 

The area in which remedial action was performed is shown on Figure 
5-l. It includes residential, commercial, industrial, and 
unimproved lands. The buildings on these properties were not 

contaminated. Measurements showed that contamination was primarily 
limited to the ground surface, indicating that wind and water were 
the primary modes of transport from the former MSP. Spread of 
radioactive material also resulted from physical transportation of 
soils during previous construction and demolition at the site. 
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During Phase II field radiological testing established that no 
remedial action was necessary on Parcels 7, 9, 29, 30, and 33 (see 
Volume 2 of this report). This was determined by scanning these 
parcels on a 10-m grid in accordance with standard verification 
procedur,es and by testing soil samples. Results showed that the 
average concentration of radium in soil on these parcels was less 
than the criterion of 5 pCi/g above ambient background (1 pCi/g) 
that had been specified by DOE as the applicable guideline for 
remedial action at Middlesex. The remaining parcels initially 
designated to receive remedial action during Phase II were duly 
decontaminated and restored. 

Properties south of the site are in a wooded area that serves as a 
drainage basin for the vicinity. r4ost of the excavation occurred in 
this area. A drainage ditch flows past the south end of the site 
and thence 600 ft to Main Stream. Main Stream flows southwesterly 
past the site (Figure 5-l) through a heavily wooded area for 
approximately 2,800 ft before joining Ambrose Brook. 

Contaminated soil was removed and transported from the adjacent and 
vicinity proper.ties, including the abovementioned wooded drainage 
area, and placed on the storage pad at the former 14SP. The storage 
pad was designed to provide a base for the storage of contaminated 
material for a service life of 20 years. 

Stored material was subsequently covered with a barrier to control 
radon emissions and erosion. EPDM fabric was chosen for the cover 

based on past experience with the material. EPDM has good 
weathering characteristics and can attenuate approximately 98 
percent of radon generated by the radium-contaminated materials. 

The impermeable bentonite slurry wall barrier, originally intended 
to encircle the plant site, was deleted from the remedial action 
plan. It was believed that a potential buildup of pressure in 
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trapped groundwater could cause water to hemorrhage through the 
asphalt pad or overtop the pad and escape at the south end of the 
site. 

To improve the groundwater monitoring system eight additional wells 
were drilled (four deep and four shallow) during Phase II by Cooper 

& Hip% Somerville, New Jersey, a sub-subcontractor to J. H. 
Reid/Ashland. Drilling was done at the approximate locations 
established by FBDU. 

Phase I wells had been cased only to the alluvium/shale interface 
under the assumption-that only a nominal amount of residue could 
enter the hole below the casing. This assumption, however, did not 
take into account the considerable truck traffic in the area during 
Phase I. Due to continual vibratory and impact loading near the 
wells, silting and/or caving in of certain Phase I wells occurred. 
Consequently, wells drilled during Phase II were cased the entire 
length, grouted, backfilled, and provided with filter screens to 
prevent siltation. 

Due to the closeproximity of the wells to Phase II vehicular 
traffic and the extensive repairs to the Phase I wells necessitated 
by excavation activity, all on-site monitoring wells were provided 
with 2 ft x 2 ft x 18 in. deep concrete vehicle barriers to reduce 
the potential for damage. , 

These barriers were installed shortly after each well was cased. 
The locations of existing Phase I and Phase II wells are presented 
in Figure 8-l (page 81). 

5.2 REMEDIAL ACTION ACTIVITIES -- -- 

The procedures developed by NLO for implementation of Phase I 
remedial action were followed during Phase II. Phase II operations 

required moving a minimum quantity of soil, yet meeting 
decontamination criteria: preventing further spread of contamination 
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by equipment: minimizing disturbance to residents: and reducing soil 

erosion and dust generation. Each operation was performed in a 

manner that minimized the health hazard to the workers as well as to 
residents. 

Field activities were initiated in .early June 1981. A soil sample 
processing facility and testing laboratory were to set up to analyze 
samples and to prepare, identify, package, and ship them to a 
central laboratory for confirmation of on-site analysis results. 
Access control facilities were mobilized, and a contamination 
control point was established to monitor and ensure containment of 
contaminated material within the storage area. Management field 
offices were set up to administer the construction subcontract and 
to monitor all remedial action activities. 

Preliminary surveys and field staking of actual contamination limits 

(the 5 pCi/g isoline) were completed in late June 1981. In July 
1981 DOE held a project readiness meeting with NLO and BNI to ensure 
that the Phase II remedial action plan was ready so that excavation 

could begin. x. 

5.2.1 Equipment 

NLO/BNI specified that the subcontractor use equipment in good 
working condition to ensure that operations would proceed with the 

minimum of delay and hazard to workers and to the public. 
Excavation around the residences was greatly expedited by use of a 
Caterpillar C-235 backhoe versus a much smaller model (see Figure 

5-7, page 33). Dump trucks to be used were carefully inspected to 
identify those with gaps around the tailgate large enough to leak 
soil and the necessary modifications were made by J. H. Reid. A 

list of equipment used by the subcontractor during the remedial 
action is provided in Table 5-l. 
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EQUIPMENT USED BY REID/ASHLAND FOR MIDDLESEX PHASE II REMEDIAL ACTION 

ITEM MAKE -- 

Backhoe/Loader Dyna-Hoe 
Backhoe/Loader John Deere 

Backhoe 
Backhoe 
Backhoe 

CAT 
CAT 
Bucyrus-Erie 

Bulldozer 
Bulldozer 
Bulldozer 

CAT 
CAT 
CAT 

Loader 
Loader 
Loader 
Loader 

CAT 
CAT 
John Deere 
CAT 

6 Wheel Dump Truck 
18 Wheel Dump 

Semi-Truck ' 

Slip Form Paving 
Machine 

235 1 
245 1 

1 

.i 
D-3 1 
D-4 1 
D-5 1 

950 1 
960 1 
410 1 
977L 1 

'3 
18 yd= 

Ford 350/600/750 16,2/l 

Mack 20 yd3 1 

Blaw-Knox 1 

1 

10 Wheel Dump Truck Mack/Autocar 

Paver 

Self-Propelled 
Sheepsfoot 
Roller 

Self-Prop Vib 
Roller 

Self-Prop. Roller 
Self-Prop. Roller 
Chipper 
Mulcher 

Track-mounted 
Crane 

Air Compressor 

Hyster 14 ton 1 

Rex 8 ton 1 
Hyster 1.5 ton 1 
Hyster 10 ton 1 
woodchuck 2 
Woodchuck 1 

Bucyrus-Erie 25 ton 1 

2 

MODEL -- 2UANTITY 

160 1 
1 

TABLE 5-1 

REMARKS 

Also 
1 Farm disc 

1 Landscaping rake 
2 Plate tampers 
2 Plate tampers 

NOTE: Does not -- 
include sub-subcon- 
tractor equipment. 

(Paving Roller) 

250 ft3/min 
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5.2.2 Excavation 

Contaminated soil was removed to the extent necessary to comply with 
the criterion of 5 pCi/g radium-226 above background. The extent of 
the surface contamination was initially defined by ORNL in 1976, 
confirmed by EG&G in 1980, and further characterized during remedial 
action by soil core analyses performed by EIC to evaluate the depth 
of contamination. 

Cores were obtained and excavation was conducted in a manner that 
minimized the spread of contamination. A total of 25,742 yd3 of 
contaminated soil was excavated. Excavation activities proceeded in 
the following order: 

1. Residential parcels along Mountain Avenue 

2. Wooded property between Wood and William Streets 

3. Residence on Parcel 17 and William Street roadbed 

4. South drainage area 

5. Main Stream area. 

A radiological technician with a scanner followed the excavating 
equipment to determine radioactivity levels. Excavated material was 
pulled toward contaminated areas to avoid spreading contamination 
onto clean areas. 

5.2.3 Transportation of Contaminated Excavated Material 

ns Once loaded, dump trucks were covered with heavy canvas tarpaul 
before leaving the area. From the work areas to the dump site, 
trucks followed routes designed to minimize exposure to the general 

public. The only public streets traveled were the westerly portions 
of Wood and William Streets. Haul routes are shown in Figure 5-2. 
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F IGURE 5-2 HAUL ROUTES USED DURING PHASE II REMEDIAL ACTION 



At the plant site, the material was dumped directly onto the storage 

pile. The in situ moisture content of the excavated soils, the 
continual compacting of the storage pile, and the use of a temporary 

plastic cover reduced dust generation and the spread of contaminants 

due to erosion. Upon completion of the dumping operation, the 
trucks left by the same routes. If a truck was to be moved off 
designated haul routes, it was thoroughly scanned for external 
radiation by an EIC technician. If radiation levels were above 
criteria, the truck was washed down on the site. The truck was then 
logged out and released through the site access control point. 

5.2.4 Compaction of'the Pile -m 

The bulk of the soils excavated during Phase II were free of large 
rocks or other hard/sharp material. A 2-ft layer of homogeneous 
soil was placed upon the asphalt pad and compacted first. Concrete 
and other debris were then added to the storage pile and compacted 
to 95 percent Standard Proctor density. 

Earthmoving equipment working on the pile transported the 
contaminated material to appropriate locations on the pile, which 
was continuously compacted to ensure its structural integrity and to 
meet compaction criteria. Upon completion of the excavation 
operation, the storage pile was rough-graded to meet side slope 
requirements. In preparation for the cover, the pile was hand raked 
to produce a surface that was firm, pla'nar, and free of debris, 
stones, or sticks that could chafe or puncture the EPDM cover. 

5.2.5 EPDM Cover Installation 

Reid/Ashland installed the EPDM in consultation with Conti 
Construction, the Phase I contractor, and Carlisle, the EPDM 
manufacturer. First, a 3-ft wide perimeter tuck piece was bonded to 
the asphalt pad with cement. The edge pieces and border timbers 
were then spliced, cemented, and bolted together. The remainder of 
the liner was then placed. Each lap splice was cleaned with 
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unleaded gasoline prior to the addition of the jointing cement, per 
manufacturer's instructions. A minimum 6-in. lap was maintained for 
every splice. Upon completion of the splice, a lap sealant was 
applied to improve the integrity of the cemented lap splice. 

5.2.6 Incineration of Combustible Materials 

By-products of the Phase II remedial action included approximately 
1,600 yd3 (1 oose measure) of organic material, including wood 
chips, railroad ties, poles, and tree stumps. This organic material 
posed several problems: 1) It was deemed unsuitable for .i 
incorporation into the:storage pile on the premise that decomposing 
organic material under elevated temperatures and moisture could 
produce toxic gas buildup beneath the impermeable covering, 2) the 
material was considered radioactive and therefore could not be moved 
to a sanitary landfill, and 3) since ocean disposal of the 
contaminated soils remains a possibility for final disposition, 
buoyant organic material could not be included in the storage pile. 
Consequently, all organic materials were incinerated using an air 
curtain combustion unit (ACCU) approved by the State of New Jersey 
for such operations., The volume of soil and ashes remaining after 
incineration was approximately 340 yd3. This was deposited on a 
50 ft x 80 ft EPDM mat and covered with EPDM that was sealed to the 
base sheet. 

Incineration operations were performed on six days during January 
1982. They were monitored by the NJDEP Radiation Control and Air 
Pollution Divisions, the Piscataway Board of Health, and the 
Middlesex fire department, police, and mayor's office. Monitoring 
conducted by EIC during incineration operations is detailed in 
Subsection 6.5. 

5.2.7 Schedule -- 

Excluding incineration of combustibles and other m 
Phase II field work was completed between July 15, 

inor items, 
1981 and 

-...- - .- 



December 23, 1981. The planned and actual Phase II schedules, 

including milestones are illustrated in Figure 5-3. 

Significant activities performed during each month were as follows: 

July, 1981 -- 
0 Demolition of the thaw house in preparation for storage pad 

extension (Figures 5-4 and 5-5). 

0 Clearing of parcels 1 through 6. 

0 Drilling of eight monitoring wells. 

0 Removal of five underground storage tanks and demolition of 
the block wall on the east side of the plant. These 
activities began in July and were completed in early August 
(Figure 5-6). 

August - September 1981 
0 Clearing and grubbing of parcels located in the south drainage 

basin were completed in mid-August. The eight acres of land 
surrounding Main Stream (Figure 5-l) were cleared during the 
latter part of August. 

0 Piping for storage pad/site drainage was installed during 
August. -- 

0 New gutters for extension of the storage pad were installed. 

0 Excavation of parcels 1 through 6 and 9 through 17 (Figure 5-l) 
was completed (Figure 5-7). 

o Construction. of a new clarifier began (Figures 5-8 and 5-9). 

0 Backfill of parcels 1 through 6 was completed. 

October - November 1981 - 
0 Reseeding and sodding of lawns on residential parcels were 

completed (Figures 5-10 and 5-11). 

0 Excavation, backfilling, and restoration of south drainage 
area were completed. 
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FIGURE 5-4 AERIAL VIEW OF THE THAW HOUSE 
PRIOR TO DEMOLITION 

FIGURE 5-5 DEMOLISHED WALL OF THE THAW HOUSE 
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FIGURE 5-6 REMOVING STORAGE TANKS FROM THE 
FORMER MSP SITE 

FIGURE 5-7 PARCEL 1 BEING EXCAVATED USING A 
C-235 BACKHOE 
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FIGURE 5-8 THE CLARIFIER UNDER CONSTRUCTION 
(PART OF THE STORAGE PILE CAN BE 
SEEN ON THE RIGHT) 

FIGURE 5-9 COMPLETED CLARIFIER AND 
FLOCCULATORS 
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n FIGURE 5-10 REAR PORTION OF PARCEL 1 AFTER 

EXCAVATI ON 

FIGURE 5-11 SODDING OF PARCELS 1 AND 2 
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0 Restoration of the south ditch and excavation of Main Stream 
began (Figures 5-12, 5-13, 5-14, and 5-15). 

0 Installation of new pl.ant fencing was completed. 

0 Landscaping of residential properties was completed 
(Figures 5-16 and 5-17). 

December 1961 
0 EPDlYl coveriny over the storage pile was completed except for 

joint caulking. 

0 Backfilling and restoration of Main Stream were completed 
(Figure 5-LS). 

January - March 1982 

0 Incineration'of combustible materials was completed 
(Figures 5-19 and 5-20). 

April - May 1.982 
0 Final inspection was held on May 11. 

Laboratory analysis results from two post remedial action soil 
samples taken along the western edge of the excavated area on Parcel 
20 indicated elevated concentrations of radium-226. Consequently, 
two additional ar‘eas on this parcel were excavated in the spring of 
1984. 

5.3 PHOTOGRAPHS 

Approximately 650 photographs were taken during Phase II 
operations. Pre-remedial action conditions were photographed with 
emphasis on private residences and personal. property. A second 
phase of photographs depicted excavation activity; a third covered 
the restoration of disturbed property, again with emphasis on 
private homes. These photographs were used on several occasions in 
discussions of homeowners' claims. A complete set of photographs is 
maintained in the BNI Oak Ridge office. 
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FIGURE 5-12 OVERVIEW OF EXCAVATION IN THE 
SOUTH DRAINAGE DITCH AREA 

FIGURE 5-13 RESTORATION OF THE SOUTH DRAINAGE 
DITCH AREA IN PROGRESS 



FIGURE 5-14 A DOWNSTREAM SECTION OF MAIN 
STREAM PRIOR TO EXCAVATION 

FIGURE 5-15 EXCAVATION OF A DOWNSTREAM 
SECTION OF MAIN STREAM 
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FIGURE 5-16 FRONT YARDS OF PARCELS ALONG 
MOUNTAIN AVENUE AFTER EXCAVATION 

FIGURE 5-17 RELANDSCAPED FRONT YARDS OF 
PARCELS ALONG MOUNTAIN AVENUE 
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FIGURE 5-18 D-6 DOZER BACKFILLING THE UPSTREAM 
SECTION OF MAIN STREAM 

FIGURE 5-19 FRONT AND LEFT SIDE VIEW OF 
THE ACCU 
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FIGURE 5-20 INCINERATION REMAINS FROM THE 
ACCU BEING PLACED ON AN EPDM MAT 
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5.4 AS-BUILT DRAi"JI:I\JGS 

As Phase II work was completed, a comprehensive, revised, and 
updated set of drawings was established depicting final conditions. 

These drawings encompass all work performed by Reid/Ashland and its 

subcontractors, incl.uding al-l. work performed under cnange orders 
issued by NLO and MI. A complete set of as-built drawings is on 
file in the MI Oak Kidge office. 

5.5 FItiAL IrJSPECTlON ArJD ACCEPTHtiCE 

ii 
Towards the end of.'Phase II remedial action, E3dI field personnel 
made a final inspection and developed a comprehensive list of items 
that required attention before completion of the project. Al.1 SUCL-I 
items and final site cleanup were completed in the spriny of 1.982. 
Acceptance of all work was acknowledged by final payment to 
J. H. Reid/Ashland, and a subcontractor final release was executed 

on August 27, 3.9S2. 

5.6 ENVIKONMENTAL CONTKOL 
'.. 

The containment of radioactive material within the work site, the 
reduction of potentially hazardous conditions d.uriny operations, and 
provision of emergency measures for inclement weather were major 

concerns during the remedial action. Specific actions taken are 
described below. 

5.6.1 Dust Control 

The fine silts and clays in tne area were readily airborne once 

dried and exposed to the atmosphere. Dust proved to be a problem on 
excavated land, the storage pile, the plant site, and adjacent 

streets. The problem in the latter two areas was caused by 

vehicular traffic dropping debris from tires. To minimize tnis 

problem, the affected streets were watered daily and swept 
periodically; the storage pile was compacted daily and covered with 

42 



--_, .i_ 1 

a Visyueen plastic cover. Duriny dry weather excavation, tne 
immediate working area was continuously watered by noses. Around 
the residential properties, excavated areas were mulched. Haul 
trucks were covered with tarpaulins to prevent spillage of 
radioactive material, as well as to prevent blowing dust. 

5.6.2 Erosion Control 

Clearing and stripping of the vegetated surfaces surrounding the 
former iqSP increased the runoff potential and presented both 
radiological and aesthetic problems. Erosion control procedures 
incl.uded the installation of "Erosionet" fabric in diversion 
ditches, lining the ditches with straw bales to prevent silting, and 
constructing rock check dams in water courses to act as filters and 
to create sedimentation basins. Erosion alony banks was checked by 
lining the slopes with filter fabric. Straw mulching and surface 
contouring was used to reduce erosion on restored land until. surface 
cover coul.d be reestablished. These control methods effectively 
reduced runoff from stripped land, and post-storm radiological 
monitoring showed no recontamination of decontaminated areas. 

5.6.3 Personnel ijlonitoriny and Control 

Access to the work area at the site was controlled at an access 
trailer where all personnel enteriny and leaviny were checked. When 
working in contaminated areas, personnel. were required to wear work 
coveralls, gloves, and rubber boots. Eacn person affiliated with 
the project also wore a thermoluminescent dosimeter ('I'LL)) badge 
while on-site. All people leaving the work site were scanned by tiIC 
for possible contamination. Work clothing was not permitted outside 
the remedial action area. Wash rooms were provided for workers in 
case decontamination was necessary. A daily log of all entries onto 
the site was kept by EIC. Approximately 3 minutes were required to 
check personnel at each entrance or exit from the plant site. A 

detailed description of personnel monitoriny and control is given in 
Section 6.0, Health Physics Program. 
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5.6.4 Equipment Monitoring 

A stringent program of equipment monitoring covering access and 
decontamination was enforced throughout the Phase II operations to 
minimize the possibility of spreading contaminated material. T ne -+a 
equipment monitoring procedures employed were consistent vlritn tne . 4 
"as low as reasonably achievable" (ALARA) philosopny, and with the 
draft American National Standards Institute (ANSI) standard N13.12, 
"Control of Radioactive Surface Contamination on Materials, 
Equipment and Facilities to be Released for Uncontrolled Use." 

.i 
A barrier between the access control trailer and tne site 
maintenance yarage was maintained for vehicle access control. Al.1 
personal vehicles and eyuipment were discouraged from enteriny tne 
controlled area. For remote remedial action activity, fences and 
rope barriers restricted entrance onto the properties involved. 

Vehicles that became so coated uith mud that contaminated surfaces 
were shielded from direct monitoring were washed prior to being 
surveyed. A decontamination pad was located on the extended storage 
pad to collect Nashdown water and direct it to the sedimentation 
tanks. 

When Ieaving a contaminated area, haul trucks were surveyed by a 
health physics tecnnician. Additional access control points were 
manned as required (see Figure 5-3 for access points). 

The criteria for release for unrestricted use were taken from ANSI 
H13.12, Table 2, Group 3. Items surveyed were required to be less 
than 1OUU dpm/lUU cm' removable and SOOU dpm/lUU cm2 total. 
activity. Release criteria used on the site were: a) no detectable 
removable contamination, and u) 1UU cpm per probe area for total 

activity. 

i. 
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These criteria were implemented by direct surface monitoring for 
total alpha and beta activity using portable instruments. Further 
details on equipment monitoring are given in Section 6.0, Health 
Physics PrOgram. 

All earthwork equipment (backhoes, dozers, trucks, and rollers) was 
washed prior to removal from the work site. rJashing generally 
removed contamination to below detectable levels. In no case was an 

f item that exceeded criteria for contamination released through 
i access control. 

5.6.5 * Safety 

During remedial action the primary NLO/BI;II industrial safety effort 
was the continuous monitoring of subcontractor operations to ensure 
that safe work practices were followed. 

Periodic inspections were conducted by NLC) and UNI safety 
supervisors to assist the field staff in hazard recognition and 
avoidance and to verify implementation of corrective measures 
required of the subcontractor. 

The most significant potential for serious worker injury was the 

close proximity of personnel to heavy earthmoving equipment during 
the remedial action. Personnel awareness of safety concerns w,as 
maintained by means of weekly safety meetings. 

I 

f No recordable medical cases or lost-time accidents were incurred 
I during remedial action activities by NLO, SNI, EIC, or the 

subcontractors. 
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6.0 HEALTH PHYSICS PROGRAM 

The health physics program for the Phase II remedial action included 

contamination control, management of occupational exposures, 
environmental radiological monitoring, and remedial action support. 

Spread of contamination to areas outside the bounds of the remedial 
action site was limited through access control procedures described 
in Section 5, Phase II Remedial Action, and in the FUSRAP 
Radiological Protection Program. Data verifying the adequacy of 

contamination control and personnel monitoring are discussed in .i 
Subsection 6.1. ' 

Environmental surveillance of air, water, sediments, and vegetation 
for radioactive contamination was performed to measure and document 
the impact of remedial actions on the surrounding environment. The 
environmental surveillance program is discussed in Subsection 6.2. 

Remedial action support included pre-remedial action radiological 
surveys, radiological surveys during excavation, and post-remedial 
radiological surveys. The remedial action criteria, sampling grid, 

types of radiological measurements made, and the equipment used to 
make the radiological surveys are discussed briefly in Subsection 
6.3 and detailed in Volume 2 of this report. 

Activities requiring close radiological/engineering management 
included environmental sample scheduling, contamination control 
methods for specific tasks, and awareness of potential radiological 

problems associated with day-to-day activities. 

6.1 PERSONNEL PROTECTION AND CONTAMINATION CONTROL PROG- 

6.1.1 Worker Training Program - 

An orientation program was presented to all personnel involved with 
the remedial action prior to their beginning work. Because most 

subcontractor personnel were inexperienced in radiation-related 
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work, particular emphasis was placed on the need for personal 
protection, contamination control, and monitoring procedures. 

All training was documented by signed statements from each attendee 
acknowledging that he understood the information presented and that 
his questions were satisfactorily answered. These statements and a 
list of references and training aids used in the orientation are on 
file in the BNI Oak Ridge office. 

6.1.2 

Access 

Access and Transport Control -- 

to the storage pad area was controlled through an access 
trailer on the north side of the site near the process building. 
All traffic was controlled and monitored at this location. All 
personnel entering the controlled area were issued rubber shoe 
covers. Personnel directly involved with excavation and 
construction were issued coveralls. All soiled coveralls and other 
clothing were laundered at the access trailer. Wastewater from 
showers and the laundering facility drained to an on-site septic 
tank for interim storage. Prior to pumping the septic tank water to 
the public sanitary sewer system, samples were collected and 
analyzed for radium-226. In all cases, the concentration of soluble 
radium-226 was below the discharge limit of 30 pCi/l established in 
DOE Order 5480.1A. 

Upon leaving an area, all personnel were monitored for detectable 
contamination, was defined as twice the nominal background level. 
An action level of 200 cpm on an Eberline Model RM-14 radiation 
monitor with attached Eberline Model HP-210 thin window 
Geiger-Mueller probe was established. Vehicles exiting were 
similarly monitored. A decontamination washdown pad was provided 
for vehicles found to be contaminated. Wastewater drained to the 
on-site drainage control system. Controlled vehicle/material logs 
were maintained throughout Phase II operations and are on file at 
the BNI project office. 
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6.1.3 Personnel Monitoring -- 

Radiological monitoring services for personnel involved in Phase II 

work were provided to ensure that protection standards were not 
exceeded. Monitoring was conducted by means of bioassay and dosimetry, 

Bioassay 

Urine samples were collected from all on-site personnel prior to 
beginning work and prior to their termination from the job. 
samples were shipped to the EIC Albuquerque laboratory for total .i 
uranium and radium-;226 analyses. 

Based on operating experience at DOE facilities, the action level for 
uranium in urine was set at 30 pg/l or 13 pCi/l. Pursuant to FUSRAP 
philosophy of limiting personal radiation exposure to ALARA, a 15 pg/l * 
action level was established. 

Personnel bioassay data collected during Phase II are presented in 
Table 6-l. A total of 10 persons had closeout bioassay results in 
excess of the Phase II action level of 15 ug/l total uranium. Of 
those 10 persons, three had closeout bioassay results in excess of the 
DOE action level of 30 ug/l. The maximum bioassay result was 45 ,ug/l 
total uranium. These results were compared with action levels 
presented in the U.S. Nuclear Regulatory Commission Regulatory Guide 
(RG) 8.11 "Applications of Bioassay for Uranium." Comparison of the 
uranium concentrations and sampling frequencies with the data 
presented in Figure 12 of RG 8.11 showed all dose commitments to be 
equal to or less than one fifth of the maximum permissible 50-yr dose 
commitment or less than 60 mrem per year. Per Table 4 of RG 8.11, the 

bioassay results indicate that contamination containment and personnel ' 
air sampling capabilities of the personnel protection program Were 

adequate. 

Two closeout bioassay results for radium-226 indicated positive 
results. One was only slightly greater than the 0.2 pCi/l action 
level and the second was 0.56 pCi/l. Based on International 
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TABLE 6-l 
MIDDLESEX PHASE II 

PERSONNEL BIOASSAY RESULTS 

Uranium 

Less than 15 pg/l 

15 ug/liter to 30 fig/l 

Greater than 30 yg/l 

Radium-226 

Less than 0.2 pCi/l 

0.2 pCi/l“to 0.5 pCi/l 

0.5 pCi/l to 1.0 pCi/l 

Greater than 1 pCi/l 
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Commission on Radiological Protection Publication 10 (ICRP-10) 
models, the predicted 50-yr dose commitment to bone based on 
0.56 pCi/l in a sample would be 1.9 rem or approximately 40 mrem/yr, 

All bioassay records are on file at the BNI Oak Ridge office. 

Dosimetry - 

All full-time project personnel were issued TLD badges, which were 
exchanged on a quarterly basis. Results showed that no personnel 
were exposed to gamma radiation levels above nominal natural .i 
background. A summary of personnel TLD results for Phase II 

activities is presented in Table 6-2. All TLD exposure records are 

on file at the BNI project office. 

6.2 ENVIRONMENTAL SURVEILLANCE 

An integral part of the radiation protection program instituted for 
Phase II was the surveillance of air quality and of contamination in 
surface water, groundwater, and stream sediments, both on-site and 
in the vicinity of the former MSP. Sample collection locations were 
selected to provide coverage of potential pathways for 
contamination, particularly during removal of contaminated soil. 
These sample points are shown in Figure 6-l. 

Environmental radioactivity in the areas cleaned during Phase II was 
near background concentrations. As a result, careful sample 
collection and analytical techniques with internal quality controls 
were required in order to assess the effects associated with the 
Phase II remedial activities. Review of pertinent environmental 
radiological data indicates that environmental radiological 
conditions at Middlesex were not adversely affected during the 
cleanup. The monitoring techniques used are discussed in the 
following sections. 



b 
lib 
lat 
w+ 
K’: 

Y 
-i: 

b’p 
8% 

* 

*. 
%#3 

-Sk 
++3* 

* 
* 
4% 
w 
17 
%  

TABLE 6-2 
M IDDLESEX PHASE II 

PERSONNEL TLD MONITORING SUMMARY 

Badqes 

123 

4 

0 

Exposure Range (rem) 

Less Than 0.010 

0.010 to 0.099 

Greater than 0.100 
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6.2.1 Air -- 

Gross Alpha Concentrations in Air 

Continuous running air sampling pumps were positioned on, or as near 
as possible to, the four cardinal compass points on the perimeter of 
most areas scheduled for remedial action. Exceptions were made in 
areas where soil contamination levels were known to be minimal (i.e. 
slightly above criteria) and where cleanup areas were immediately 
adjacent to continuous air monitoring locations near the plant 
site. These included the area between Wood Avenue and William 
Street (non-residential Parcels 10, 11, 12‘, 14, and 15) and 
Parcel 24. 

Extensive work areas such as the flood plain south and west of the 
former MSP were monitored by samplers positioned on the extreme 
boundaries of excavation, thus eliminating the need for constant 
relocation as work progressed. Results from these samples are 
summarized in Figures 6-2 through 6-4 and indicate that no 
potentially hazardous airborne contamination levels were created. 

Average gross alpha‘air concentrations monitored at the former MSP 

from July 13 to November 11, 1981 ranged from less than the lower 
limit of detectability (0.002 pCi/m3) to 0.011 pCi/m3. To 
compare the gross alpha air concentrations with the applicable 
guidelines in DOE Order 5480.1A, the maximum average concentration, 
0.011 pCi/m3 gross alpha, was compared with the guideline for the 
most limiting radionuclide of the uranium decay series, 
thorium-230. The release limit for thorium-230 to uncontrolled 

3 areas is 0.08 pCi/m . The maximum average concentration was less 
than 15 percent of the maximum permissible concentration of 
thorium-230. 

Average gross alpha air concentrations monitored on Parcels 1 
through 7 ranged from less than 0.002 pCi/m3 to 0.005 pCi/m3. 
Continuous monitoring was conducted from June 15 to September 28, 
1981. Similarly, average gross alpha air concentrations in several 
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areas of the flood plain, Parcels 8 through 33, ranged from less than 
0.002 pCi/m3 to 0.007 pCi/m 3 between July 27 and November 4, 1981. 
Averaged gross alpha airborne concentrations are presented in Figures 
6-2 through 6-4. To compare the gross alpha air concentrations with 
the applicable guideline, the maximum average concentration, 
0.007 pCi/m3 gross alpha, was again compared with the guideline for 
thorium-230. The release limit for thorium-230 to uncontrolled areas 

3 is 0.08 pCi/m . The maximum average concentration was less than 10 
percent of the maximum permissible concentration of thorium-230. 

Airborne Particulate Concentrations 

Monthly composites, by location, of all on-site air filters that were 
counted for gross alpha were sent to the EIC Albuquerque laboratory for 
radium-226, thorium-230, lead-210, and uranium analyses. Results are 
presented in Table 6-3. The radionuclide concentrations of the worst 
case -- south drainage area, October -- were compared with the 
guidelines specified in DOE Order 5480.1A for uncontrolled areas. The 
sum of the ratios of the concentrations present to applicable 
guidelines for each radionuclide was 0.15, indicating that the sum of 
airborne concetitrations was 15 percent of guideline values. 

Personal lapel (breathing zone) air samplers were provided to backhoe 
operators as needed. No concentrations above detectable limits, 
1 x lo-l2 uCi/cc, were measured. 

Radon-222 Concentrations -- 

Time-integrated radon-222 sampling was conducted by project personnel, 
as needed, in conjunction with air particulate sampling. Continuous 
radon-222 monitoring has been conducted by the Monsanto Corporation at 
several locations around the site since 1980. Sampling results from 
this program during Phase I indicated that the radon-222 concentrations 
in excavation areas were less than 3.0 pCi/l, the non-occupational 
maximum permissible concentration specified in DOE Order 5480.1A. This 
limit was not exceeded throughout Phase II remedial activities, as 
shown in Figure 6-5. 
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TABLE 6-3 
MEAN CONCENTRATION OF AIRBORNE 

PARTICULATES IN SAMPLE COMPOSITES 
FROM MIDDLESEX PHASE II AIR MONITORS 

(lo-3 pCi/m3) 

Total 
Uranium 

Thorium-230 

Radium-226 

Lead-210 

. 
FORMER MIDDLESEX SAMPLING PLANT 

Total 
Uranium 

Thorium-230 

Radium-226 

Lead-210 

Total Uranium 

Thorium-230 

Radium-226 

Lead-210 

June -- July - 

a. 1 0.1 

0.3 

0.3 + 0.1 

LO.9 + 2.0 - 

0.2 

0.3 + 0.2 - 

10.0 + 1.3 - 

June 

0.2 

0.4 

0.3 + 0.2 

12.5 + 2.8 - 

August 

0.1 

0.1 

0.4 + 0.2 - 

13.2 + 1.8 - 

September October - 

0.1 

0.2 

0.07 

PARCELS l-6 

July August - 

0.1 0.07 

0.2 0.2 

0.5 + 0.2 0.6 + 0.1 - 

10.8 + 1.0 15.0 + 2.0 - 

SOUTH DRAINAGE AREA 

September October - 

0.4 3.6 

0.8 7.7 

1.3 + 0.7 58.6 - 

18.7 + 7.3 132.5 

1.0 + 0.3 0.3 - + 0.1 4 

13.0 + 2.0 12.7 + 2.3 - 

September 

0.1 

0.2 

0.7 + 0.3 - 

10.4 + 2.5 - 

All concentrations are reported at a 95% confidence level. 

58 



f 
I*, 
t* 
t* 
t* 
P 

-@lb 

i 

Qb, 
* 
.e, 

w 
* 

JSLQ 

pall - 

so -- 

d 

’ Maximum Permissable Concentration = 3.0 pCi/l --------------------------------------------- _____ 

0 SAMPLING PLATES 
X PROPERTIES 1-7 

A NO SAMPLI NCi DUE TO PUMP FAILURE 
-_ 

\ 

---- 

’ JUNE ’ JULY ’ AUG ’ SEPT ’ OCT ’ NOV 

FIGURE 6-5 AVERAGE RADON CONCENTRATIONS AT THE FORMER 
MSP AND VICINITY PROPERTIES 

59 

- -- 



6.2.2 Water --- 

Surface Water 

Sample locations chosen for Phase I were used again in 
Phase II. After reviewing.Phase I analytical results, it was 
determined that these locations would be sampled weekly. The 
sampling frequency was increased as warranted by site 
activities. 

The sampling locations included the drainage area on the 
southern perimeter y&f the former Sampling Plant, designated 
"South Outfall", downstream at Cedar Avenue, designated "Main 
Stream" and the below grade settling sump (later settling 
basin). A control sampling site was established on the Main 
Stream at Mountain Avenue, designated "Upstream". These 
sampling locations provided easy identification of the source 
of any contamination within the drainage system. Phase II 
water samples were sent to a central laboratory for analyses. 
Results of these analyses are presented in Tables 6-4 through 
6-7 and summarized in Table 6-8. The greatest average 
discharge concentrations, measured at the South Outfall were 

less than 10 percent of the concentration guide, DOE Order 
5480.119, for both radium-226 and uranium. 

Groundwater 

Groundwater monitoring wells drilled at various locations 
on-site and south of the former MSP during Phase I were 
augmented by eight additional wells drilled on-site during 
Phase II. Depths of the eight new wells were either 10 ft or 
50 ft. All well locations are shown on Figure 6-l. 

I 
!’ 
, 
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TABLE 6-4 
DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAHPLES 
(S~WCH OUTFALL)(~) 

Sample Date Total Total 
Number 

Radium-226 
Collected Volume Uranium Dissolved 

(ml) 
Total 

(pug/l 1 (pCi/l) (pCi/l) 

w2000 
W2015 
w2029 
W2036 
W2038 
W2042 
W2045 
W2051 
W2c157 
W2068 
W2078 
FJ2089 
w2095 
W2098 
W2103 
w2110 
W2128 
w2 1 3 2 
W2136 
w2139 
W2143 
W2145 
w2149 
W2150 
W2156 
W2161 
W2162 
W2167 
W2185 
W2186 
w2190 
w2195 
W2197 
w2201 
W2206 

7/16/81 990 
7/23/81 4060 
7/28/81 1020 
7/30/81 1020 
8/04/81 1050 
8/05/81 1000 
8/06/81 1000 
8/11/81 1040 
8/12/81 1084 
8/18/81 1030 
8/20/81 6043 
8/27/81 1360 
g/01/81 1000 
g/03/81 1810 
g/09/81 1040 
9/10/8.1 1030 
g/17/81 4100 
g/22/81 1000 
g/24/81 1000 
g/29/81 1000 

10/01/81 1000 
10/06/81 1100 
10/12/81 '820 
1@/13/81 1000 
10/20/81 1000 
10/21/81 1000 
10/28/81 1000 
11/03/81 1000 
11/03/81 1000 
11/05/81 1100 
11/10/81 1170 
11/12/81 1100 
11/17/81 1090 
11/19/81 1080 
11/24/81 4020 

290 
300 
130 
150 
155 

47 
96 
78 
50 

256 
5 

N.A. 
77 

N.A. 
11 

N.A. 
27 
54 

N.A. 
N.A. 
210 
N.A. 

86 
N.A. 
N.A. 
N.A. 

5 
210 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
780 

N.A.tb) 
N.A. 
N.A. 
N.A. 

1.8 + 0.5 
1.0 T 0.3 

N.A. 
N.A. 
0.1 

1.6 + 0.5 
3.3 T 1.0 

12.0 T 4.0 
1.0 T 0.3 
2.1 + 0.6 
0.7 T 0.2 

N.Z. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
M.A. 
N.A. 

6.8 + 2.0 
11.0 + 3.0 

2.7 + 0.8 
2.5 r;: 0.7 
7.4 T 2.2 
3.2 7 1.0 
4.0 -i: 1.2 
2.2 T 0.7 
1.6 + 0.5 
3.7 T 1.1 
4.6 + 1.4 

18.2 7 5.9 
N.A. 

2.9 + 0.9 
1.0 + 0.3 
3.7 T 1.1 
3.7 T 1.1 

0,2 
0.2 + 0.1 
5.3 + 1.6 
3.0 7 0.9 
4.0 T 1.2 
4.7 T 1.4 
2.2 T 0.7 

10.0 -7 3.0 
6.7 'T 2.0 
1.5 7 0.5 

14.0 T 4.0 
4.7 T 1.4 
2.7 -i 0.8 

810.0 + 240.0(c) 
3.0 T 0.9 
2.8 -T 0.8 
8.7 ?r 2.6 

11.0 + 3.0 - 
(a)Results are reported at a 95% confidence level. 

(')N.A. Not analyzed 

(C)Sample had a high suspended solids content due to remedial actions 
in progress at the time in the South Drainage Ditch area. 
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TABLE 6-5 
DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAMPLES 
(MAIN STREAM) 

Sample Date Total Total Radium-226 ---- 
Number Collected Volume Uranium Dissolved Total 

(ml 1 (Pslil) (pCi/l) (pCi/l) 

w2002 
W2023 
W2035 
W2040 
W2044 
W2054 
W2076 
w2091 
w2093 
w2097 
w2 107 
W2126 
W2133 
W2142 
wz 147 
W2154 
W2158 
w2170 
W2187 
w2191 
W2198 
W2203 

7/16/81 i 1000 
7/23/81 3784 
7/30/81 1000 
8/05/81 1070 
8/06/81 1100 
8/12/81 1067 
8/20/81 5806 
8/27/81 1602 
8/31/81 1000 
g/03/81 3200 
g/10/81 1030 
g/17/81 1020 
g/24/81 1000 
lOiOli81 4000 
10/08’~81 1000 
lOilSi81 4000 
10/21/81 1000 
10/29/81 4000 
11/05/81 1000 
11/12/81 1080 
11/19/81 1020 
11/24/81 4100 

22 
14 
18 

<lO 
10 

<lO 
<lO 

<5 
<lo 
<lO 
<20 
N.A. 
N.A. 

1.2 
N.A. 

10 
N.A. 

17 
23 

N.A. 
N.A. 

70 

N.A. 
%.A. 
N.A. 
N.A. 
N.A. 
<O.l 

0.5 +, 0.1 
0.5 5 0.1 
0.1 - 0.1 

<O.l 
1.2 jL 0.4 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

Results are reported at a 95% confidence level. 

N.A. Not analyzed 
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0.6 + 0.2 
0.2 5 0.1 
0.5 2 0.2 
2.0 _+_ 0.6 
0.4 + 0.1 

<0.2 
1.3 _+_ 0.5 
0.6 +- 0.2 

<O.l 
<0.5 

3.3 + 1.0 
1.3 _+_ 0.4 
1.0 f. 0.3 
0.9 _+_ 0.3 
1.3 j-- 0.4 
2.1 + 0.6 
0.5 + 0.2 
0.8 + 0.2 
0.5 + 0.1 
0.3 + 0.1 
0.3 + 0.1 
0.8 + 0.2 

1 -: 

1 *: 

iilr 

n 

1 %a 
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TABLE 6-6 
DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAMPLES 
(UPSTREAM) 

Sample Date Total Total Radium-226 
Number Collected Volume Uranium Dissolved Total 

(ml > tusi1> (pCii1) (pCii1) 

W2003 
w2019 
W2034 
W2043 
W2055 
W2077 
w2090 
w2099 
W2108 
W2127 
W2134 
W2142 
W2146 
W2153 
w2159 
W2169 
W2188 
w2193 
w2199 
W2204 

7/16/81 .i 
7/23/81 ’ 
7/30/81 
8/06/81 
8/13/81 
8/20/81 
8/27/81 
g/03/81 
9ilOi81 
g/17/81 
g/24/81 
lOiOli81 
10/08/81 
lOilSi81 
10/21/81 
10/29/81 
l-L/05/81 
11/12/81 
11/19/81 
11/24/81 

900 
4030 
1020 
1050 
1000 
4000 
1000 
3470 
1030 
1020 
1000 
4000 
1020 
4000 
1000 
4000 
1000 
1060 

930 
4100 

<5 
<5 
<5 
<5 

<lO 
<lO 
N.A. 
<lO 
<lO 
N.A. 
N.A. 

12 
N.A. 

<5 
N.A. 

<5 
<5 

N.A. 
N.A. 

<5 

N.A. 
N.A. 
N.A. 
N.A. 

0.24 -, 0.07 
0.50 +. 0.20 
0.32 + 0.10 
0.69 it 0.21 
0.10 5 0.05 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

0.1 + 0.1 
0.1 2 0.1 
0.1 5 0.1 
0.1 + 0.1 

<0.3 
1.2 + 0.6 

<0.5 
<l.l 

0.2 + 0.1 
0.1 2 0.1 
0.1 + 0.1 
0.9 2 0.3 
0.4 +- 0.1 
1.3 + 0.4 
0.1 L 0.1 
2.3 4 0.5 
0.3 + 0.1 
0.3 + 0.1 
0.5 _+- 0.2 
0.1 + 0.1 

Results are reported at a 95% confidence level. 

N.A. Not analyzed 
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Sample 
Number 

TABLE 6-7 
DETERMINATION OF RADIUM-226 AND URANIUM 

IN SURFACE WATER SAMPLES 
(BELOW GRADE SETTLING SUMP) 

(New Settling Basin after 11/05/81) 

Date Total Total Radium-226 
Collected Volume Uranium Dissolved Total 

(ml 1 (ugil) (pCii1) (pCii1) 

w2001 
w2011 
W2037 
W2046 
W2056 
w2079 
w2092 
w2100 
w2109 
w2129 
W2135 
W2144 
W2160 
W2168 
W2189 
w2194 
w2200 
W2205 

7/16/81:~ 990 
7/23/81’ 4030 
7/30/81 1020 
8/06/81 1060 
8/13/81 1000 
8/20/81 4000 
8/27/81 1000 
g/03/81 3480 
9ilOi81 1030 
g/17/81 1010 
g/24/81 1000 
lOiOli81 4000 
lOiZli81 1000 
10/29/81 4000 
llI-OS/81 1000 
11/12/81 1000 
11/19/81 1020 
11/24/81 4030 

<5 
8 

40 
38 
47 

<lO 
N.A. 
<lO 
170 
N.A. 
N.A. 

37 
N.A. 

44 
29 

N.A. 
N.A. 
400 

N.A. 
N.A. 
N.A. 

1.2 + 0.4 
0.3 + 0.1 
2.3 + 0.7 
2.9 + 0.9 
1.1 2 0.3 
0.7 k 0.2 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

0.6 
0.6 + 0.2 

; 0.2 
1.5 + 0.4 
6.8 & 2.1 
2.8 5 0.9 
4.1 + 1.2 
3.4 + 1.0 

24.1 + 7.3 
3.9 fi 1.2 
3.0 + 0.9 
0.1 + 0.1 
0.7 & 0.2 
4.9 + 1.5 
5.2 + 1.6 
9.5 + 2.9 
4.9 + 1.5 
5.2 + 1.6 
6.8 + 2.0 

Results are reported at a 95% confidence level. 

N.A. Not analyzed 
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” TABLE 6-8 

SUKklARY OF TOTAL URANIUH AND DISSOLVED RADIUH-226 IN SURFACE WATER 

Table Sampling Total Uranium Concentration (mgll) Percent of Dissolved Radium-226 Concentration (pCi/l) Percent of 
Location Minimum Max imum Average Standard (Avg.) Pfinimum Hax imum Average Standard (Avg.) 

6-4 South Outfall 0.005 0.780 0.15 8 0.1 12.0 + 4.0 2.6 9 

6-5 l4ain Stream 0.005 0.070 0.01 1 0.1 1.2 + 0.4 0.4 1 

6-6 Upstream 0.005 0.012 0.007 1 0.010 + 0.05 0.69 + 0.21 0.4 1 

6-7 Settling Basin 0.005 0.400 0.01 1 0.3 f. 0.1 2.9 + 0.9 1.4 5 

DOE Order 5480.1A. Chapter XI guide for uranium in water released to uncontrolled areas is 2 m&/l. 

DOE Order 5480.1A, Chapter XI guide for radium-226 in water released to uncontrolled areas is 30 pCi/l. 



Wells were sampled monthly during Phase II to monitor for any 
potential groundwater contamination resulting from construction at 
the former MSP. Analytical results of groundwater samples are 
presented in Table 6-9 and summarized in Table 6-10. Primary 
drinking water standards, 40 CFR 141, for uranium and radium are 30 
ug/l and 5 pCi/l, respectively. The data indicate that no 
contamination of groundwater occurred as a result of construction 
activities. The DOE Order 5480.1A guidelines for uranium and radium 
in groundwater are 2000 ug/l and 30 pCi/l, respectively. Analytical 
results of potable water samples from private residences are 

presented in Table 6-11. All of the potable water samples from 
private residences had total uranium concentrations of less than or 
equal to 5 ug/l and total radium-226 concentrations of less than or 
equal to 0.1 pCi/l. 

6.2.3 Stream Sediments -- 

Stream sediment samples were collected at monthly intervals at the 
Main Stream and South Outfall water sampling locations and submitted 
to a central laboratory for analysis. Results of analyses for 
radium-226 and total uranium are presented in Table 6-12; a summary 
is presented in Table 6-13. 

6.2.4 Vegetation 

Major portions of the areas scheduled for remedial action were 
densely wooded. Thus, it was necessary to initiate a radium-226 
monitoring program for the wood removed during clearing operations. 
In order to keep the interim storage pile volume to a minimum and to 
save potentially usable lumber from incineration, a derived 
criterion for the release of uncontaminated wood as logs or chips 
was established. 

Representative wood chips were collected in the Middlesex vicinity. 

These samples were far enough removed from the former MSP to provide 
typical background radium-226 for analysis. Results revealed a mean 
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TABLE 6-9 

DETERMINATION OF RADIUM-226 AND URANIUM IN GROUNDWATER SAMPLES (a> 

(FORMER SAMPLING PLANT DOE WELLS) 

Well Date Uranium tig/l) Radium-226 (pCi/l) 
Number Collected Total Dissolved Total Dissolved 

[Suspended] [Suspended] 

1 
8/18/81 [<51 c5 
g/16/81 N.A. <5 
11/02/81 9 N.A. cb) 

3 
8/18/81 [c51 27 
g/16/81 [<51 16 
11/02/81 17 N.A. 

3A 
8/18/81 <5 N.A. 
g/16/81 1511 24 
11/02/81 15 N.A. 

4 7/29/81 [61 <5 

4A 
8/18/81 [<51 <5 
g/16/81 r<51 c5 
11/02/81 43 <5 

5 7/15/81 [81 25 

f,(c) 7/15/8& 

7/29/81 

[9901 15,000 

6A(C) 

10 

11 

12 

13 

14 

15 

20s 

[2001 330 

7/15/81 [4001 440 
8/18/81 I<51 7 
g/16/81 <5 N.A. 

8/18/81 52 N.A. 

11/02/81 

11/02/81 

<5 

15 

1151 
5 

171 

,::I 
<5 
<5 

N.A. 

N.A. 

g/16/81 
11102181 

<5 
N.A. 

g/16/81 <5 

7/21/81 
8/18/81 
g/16/81 
11/02/81 

N.A. 
<5 

N.A. 
N.A. 

Page 1 of 2 
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lO.2 +.0.1] 
Il.0 + 0.31 
0.6 + 0.2 

[<0.21 
16.0 + 1.81 
1.7 + 0.5 

0.1 + 0.1 
1120.0 + 40.01 

0.2 + 0.1 

12.0 + 0.61 

io.11 
167.0 + 20.01 
19.0 + 6.0 

12.3 + 0.71 

1610.0 5 180.01 

170.0 + 21.01 

l110.0 + 30.01 
fO.8 + 0.21 
0.2 + 0.1 

0.5 + 0.2 

1.6 2 0.5 

0.5 + 0.2 

i16.0 + 5.01 
1.7 f. 0.5 

168.0 2 20.01 

0.2 2 0.1 
[<O.ll 

0.4 2 0.1 
0.3 + 0.1 

0.1 + 0.1 
co.1 
N.A. 

1.1 2 0.3 
1.2 + 0.4 

N.A. 

N.A. 
1.8 + 0.5 

N.A. 

3.1 + 0.9 

0.6 + 0.2 
0.2 + 0.1 

N.A. 

5.4 + 1.6 

5600 + 1700 

110.0 + 30.0 

330.0 + 100.0 
0.3 f_ 0.1 

N.A. 

N.A. 

N.A. 

N.A. 

<O.l 
N.A. 

0.7 + 0.2 

N.A. 
<O.l 
N.A. 
N.A. 



TABLE 6-9 
(Continued) 

Well Date Uranium CUR/l) Radium-226 (pCi/l) 
Number Collected Total Dissolved Total Dissolved 

[Suspended] [Suspended] 

20D 

21s 

21D 

22D 

23D 

7/21/81 
8/18/8*1 
g/16/81 
11/02/81 

<5 
<5 
<5 ’ 

6 

7/21/81 <5 
8/18/81 <5 
g/16/81 <5 
11/02/81 c5 

7121181 <5 
8/18/81 <5 
g/16/81 <5 
11/02/81 <5 

7/21/81 <5 
8/18/81 <5 
g/16/81 <5 
11/02/81 <5 

7/2-L/81 
8/18/81 
g/16/81 
11/02/81 %. 

<5 
<5 
<5 
<5 

N.A. 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 

N.A. 

N.A. 
N.A. 
N.A. 
N.A. 

0.1 + 0.1 
0.2 + 0.1 
0.4 + 0.1 
0.4 + 0.1 

0.1 t 0.1 
0.2 + 0.1 
0.2 + 0.1 
0.1 f. 0.1 

0.1 + 0.1 
0.1 + 0.1 
0.3 + 0.1 
0.1 + 0.1 

N.A. 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 

0.1 + 0.1 
<O.l 

0.2 + 0.1 
0.3 + 0.1 

N.A. 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 

0.1 5 0.1 
0.2 + 0.1 
0.6 + 0.2 
0.5 + 0.1 

N.A. 
N.A. 
N.A. 
N.A. 

(a)Results reported at a 95% confidence level 

(b)N.A. Not analyzed 

(C)Wells 2.7, and 8 were plugged in July 1980. Wells 6 and 6A were 
plugged in July 1981 to allow for storage pad construction. 

Page 2 of 2 
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TABLE 6-10 

SUMMARY OF DISSOLVED URANIUtI AND DISSOLVED RADIUM-226 IN GROUNDWATER 

-. 

Dissolved Uranium (11~111 Percent of 
Standa- 

Dissolved Radium-226 fpCi/l) 
Minimum liaximum Average(l) 

Percent of 
Standard (Avg.1 Minimum naximum Standard ) Standard (Avg.) i. 

On-site(3) 552 15,000 5,100 60,000 9 co.5 5,600 1,900 400 480 

Off-sitef4) tS 25(S) 7 2,000 0.4 <O.l 5.4 1 30 3 

(1) For those samples that were not analyzed for dissolved concentrations, 
(2) 

the total concentration value was averaged. 

DOE Order 5480.111, Chapter XI. 
(3) On-site wells included only those that were on-site and not near the site perimeter, i.e., Wells 6, 6A, and 11. 
(4) Off-site wells included those that were off-site and the wells that were on-site, but near the site perimeter. 

ts)The concentrations of dissolved uranium and dissolved radium-226 in the sample collected on 7/15/81 from Well 10 were 440 ug/l and 
330 pCi/l, respectively. These concentrations were much higher than the concentrations in the samples collected on 7/21/81 from 
Wells 21D and 21s. Wells 10, 21D. and 21s are located a short distance from one another, 
site perimeter. 

with Wells 21D and 21s being closer to the 
The concentrations in the samples collected from Well 10 on 8118181 and 9/M/81 were less than or equal to 7 ug/l 

dissolved uranium and less than or equal to 0.3 pCi/l dissolved radium-226. Therefore, 
Well 10 on 7115181 were not included in this summary table. 

the results of the sample collected from 



Residence 

TABLE 6-11 
DETERMINATION OF RADIUM-226 AND 

IN POTABLE WATER SAMPLES 
(PRIVATE RESIDENCES) 

Date Total 
Collected Uranium (ug/l) 

URANIUM 

Total 
Radium-226 (PCi/l) ,.q 

?q 

Butler 
126 Mountain Ave. 7/28/81 5 0.1 

Porowski 
73 Desna St. g/10/81 5 0.1 

Lousten 
45 Chicago Ave. g/30/81 '5 0.1 

Caswell 
609 William St. 10/13/81 5 1.0 

Ianiero 
225 Mountain Ave. 10/13/81 5 1.0 

Results are reported at a 95% confidence level. Samples were 
obtained upon residents' requests. 
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TABLE 6-12 
DETERMINATION OF RADIUM-226 AND URANIUM 

IN SEDIMENT SAMPLES 

Sample Date 
Number Collected 

Total Uranium Total Radium-226 
(pCi/g) ta) (pCi/g)(a) 

SOUTH OUTFALL 

W2072 8/18/81 400.0 + 20.0(b) 39.0 + 
W2131 

12.0 
g/17/81 2,4 2.3 + 0.1 

W2196 11/12/81 25.0 0.5 z 0.2 

MAIN STREAM 

W2071 
W2130 
W2155 
W2192 

8/18/81 9.5 + 0.1 
g/17/81 11,5 
10/15/81 5.7 
11/12/81 7.0 

1.9 t 0.6 
2.2 T 0.1 
2.8 + 0.8 
1.9 + 0.6 - 

(a)Results are reported at a 95% confidence level. 

(b)Sample was collected prior to the start of remedial action 
in the South Drainage Ditch area and therefore represents 
pre-remedial action conditions. 
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TA,BLE 6-l 3 

SUMMARY OF RADIUM-226 AiD URANIUM IN SEDIMENT SAMPLES 

: i. 

Sampling 
Locat ion 

Total Uranium Concentration (pCi/gl Percent of Total Radium-226 Concentration (pCi/gl Percent of 
Minimum Max imum Average Standard(‘) (Avg.1 Minimum Max imum Average Standard(l) (Avg.) 

south Outfall 2.4 400.0 + 20.0(*) 142.4 356.0 0.5 + 0.2 39.0 2 12.0 13.9 270.0 

Main Stream 5.7 11.5 0.4 1.0 1.9 + 0.6 2.8 t 0.8 2.2 44.0 

(1lDCE limit for uranium in soil was 40 pCi/g and the limit for radium-226 in soil was 5 pCi/g above background during 1981 remedial 
act ion. Background for radium-226 in soil in the Middlesex area is 1 pCi/g. 

(2)sample was collected prior to the start of remedial action in the South Drainage Ditch area and therefore represents pre-remedial 
action conditions. 
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radium-226 concentration of 0.5 pCi/g-dry. From these data and the 
fact that all plant substance ultimately decomposes, a maximum 
radium-226 concentration for unrestricted use of the wood was 
conservatively calculated to be 1.0 pCi/g-dry plus background. 
Based on an average moisture content of 40 percent, a release limit 
of 1 pCi/g-mois;t was used in the field. This in-field analysis 
avoided delays in hauling wood chips or releasing logs. 

6.2.5 External Gamma Radiation - 

Area environmental TLD badges were positioned at various locations .i 
at the former MSP and exchanged quarterly. Locations of TLDs are 
illustrated on Figure 6-6. A packet of five TLD chips was used at 
each location. The average exposure rate recorded from these 
packets ranged from 11 uR/h to 26 uR/h (Figure 6-6). Based on the 
DOE Order 5480.1A guideline of 60 uR/h (500 mrem/yr) above 
background and the average background exposure rate in the Middlesex 
area, 8.2 pR/h, the average exposure rate was 30 percent of the 
guideline value. Environmental TLD results are summarized in the 
Environmental Monitoring Report, 1980, 1981, 1982 for the Former 
Middlesex Sampling Plant and Middlesex Municipal Landfill Sites. - - 

6.3 CONFIRMATION SUMMARY 

Evaluation of data collected after removal of the contaminated 
material indicated compliance with remedial action criteria. The 
criteria used and data supporting this evaluation are presented and 
discussed in Volume 2 of this report. The data are individually 
evaluated for each parcel of land included in the remedial action. 
Also included in Volume 2 is a brief discussion of the measurement 
and sampling techniques used. 

6.4 RADON FLUX MEASUREMENTS - 

After all contaminated soils were located on the storage pad and 
soil had been compacted and contoured, radon flux measurements were 
made at six locations on the pile (Figure 6-6). These measurements 
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, 0  TLD MONITORING LOCATIONS 

)( RADON FLUX MEASUREMENT LOCATIONS 

BASED ON EIC ENVIRONMENTAL TLD QUALITY 
ASSURANCE TESTS, THESE READINGS SHOULD BE 
W ITHIN 10 PERCENT OF ACTUAL EXPOSURE 
HATE. 

FIGURE 6-6 ENVIRONMENTAL TLD AND RADON FLUX MONITORING 
LOCATIONS AT THE FORMER MSP SITE STORAGE PILE 
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indicated an emanation rate from the pile ranging from 0.1 to 1.3 
pCi/m2s with an average rate of 0.4 pCi/m's. After placement 
and sealing of the impermeable cover over the pile, gamma exposure 
rates were measured on and around the pile. Measured dose rates 
ranged from 11 to 26 uR/h. The gamma exposure rates and radon flux 
from the storage area do not constitute a hazard to the general 
public nor to employees at the former MSP. 

6.5 RADIOLOGICAL SUPPORT OF INCINERATION OPERATIONS -- 

During the incineration of organic materials, three types of air 
sampling were performed. 

Radon was measured continuously using an continuous radon gas 
monitor placed downwind in the optimum position for intercepting the 
smoke plume. Grab samples were also taken of the smoke plume at 
remote areas using a 1.4-l Lucus chamber. The average radon 
concentration during any 24-hour period based on both sampling 

techniques was 0.33 pCi/l f 0.15 pCi/l (2~). Measured values, 
presented in Figure 6-5, were well below the applicable criterion, 
3.0 pCi/l radon-222. 

Air particulate samples were collected continuously at the four 
cardinal compass points around the storage pad area. Filters were 
changed daily unless filter loading warranted a more frequent 
exchange. The average gross alpha activity in any 24-hour period, 
0.02 pCi/m3 + 0.01 pCi/m3 (20-1, was less than the most 
restrictive limit. Gross alpha concentrations in air during 
incineration are presented in Figure 6-2. 

Fallout trays were used at various locations around the former MSP 

and off-site properties. The trays were placed in the sample 
locations before the burning process began and retrieved a few hours 
after the last loading of the burner. Trays were also positioned on 
non-burning days t0 collect background data. Like the radon 
samplers, most of the trays were placed downwind of the burner in 
order to catch material from the plume. Grab samples were taken 
periodically of material that either appeared in a heavy 
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concentration or was unusual in character. Five trays remained at 

the same locations for the duration of the burning process, 
regardless of conditions, to further ensure adequate monitoring of 

exposures of nearby residents. These fixed locations were: 

0 Parcel 2 (Backyard) 

0 Parcel 17 (Frontyard) 

0 "DOE" Well No. 14 

0 Main Stream/South Ditch Confluence 

o Parcel 24 (Shed) 

Data collected from the fallout trays are presented in Table 6-14. 

Typically three approximately l-gal samples of incineration residue 
were collected each day that the incinerator was cleaned of ash. 
Samples were analyzed for radium-226 content using the sodium iodide 
(NaI) scanning technique. Results are presented in Table 6-15. All 
incinerator residue is stored as radioactive waste. 

All equipment used by the subcontractor was tested for radioactive 
contamination prior to beginning work at the site and again before 
leaving it. No elevated radiation levels were detected. 
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TABLE 6-14 
GROSS ALPHA CONCENTRATION ON FALLOUT TRAYS FROM INCINERATION 

Date 

01-07-82 

Duration of pCi/cm2/h Wind Speed 
Burn (hours) Gross Alpha (mph) 

12* 0.006 -- 

01-08-82 10 0.0008 -- 

01-11-82 8.5 0.0001 25-30 

01-12-82 9 0.0002 10-15 

01-13-82 

01-14-82 

9.5 

6* 

0.003 

0.0001 

Calm -10 

Calm -5 

01-15-82 8 0.01 Inversion 

01-19-82 9 0.005 Calm 

01-20-82 4 0.005 5-10 

*Background 
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TABLE 6-15 
RADIUM-226 CONCENTRATIONS IN SOIL, SOIL/ASH, AND ASH SAMPLES 

FROM INCINERATION 

Sample 
Identification - 

Collection Weight 
Date w pCi/g + 20 

Soil/Ash #l 01/07/82 2161 4.3 + 0.1 - 

' Ash #2 01/08/82 1669 3.2 + 0.1 - 

Ash #3 01/08/82 1385 4.3 + 0.1 - 

Soil/Ash #4 01/13/82 1953 4.4 + 0.1 - 

Soil/Ash #5 01/13/82 1199 6.0 + 0.1 - 

Soil #6 01/13/82 1924 5.0 + 0.1 - 

Ash #7 01/15/82 1565 10.0 + 1.0 - 

Soil/Ash #8 01/15/82 1561 6.5 + 0.1 -_ - 

Soil #9 01/15/82 1799 4.8 + 0.1 - 

Soil #lO 01/19/82 1840 2.8 + 0.1 - 

Soil/Ash #ll 01/19/82 1503 11.0 + 1.0 - 
, 

Soil/Ash #12 01/19/82 1352 6.6 + 0.1 - 

Soil #13 01/21/82 1014 3.4 + 0.1 - 

Ash #14 01/21/82 605 14.0 + 1.0 - 

Soil/Ash #15 01/21/82 852 7.9 + 0.1 - 
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7.0 QUALITY ASSURANCE PROGRAM 

The Project Plan for Phase II required that NLO prepare a Quality 
Assurance Program as part of their engineering design. It was to 
cover specific procedures to be followed , responsibilities and control 
of subcontractors, and applicable standards. 

Objective evidence was to be obtained during remedial action to ensure 
that adequate attention was given to quality in each activity. 
Factors to be considered and controlled were: 

0 Acquisition of valid technical data 

0 Personnel and public health and safety 

0 Environmental protection 

0 Reliable remedial and disposal operations. 

Implementation of the Quality Assurance Program was continued by BNI 
upon assuming the responsibilities of PMC. . . . Documentation of 
satisfactory performance is on file at the BNI Oak Ridge office. 

Quality control was conducted by field engineers according to 
inspection procedures described in the BNI Quality Control Manual. 
The major items of construction were.checked and documented by 
Quality Control Inspection Records in the field. Project plans were 
continually reviewed by field personnel in an effort to anticipate 
any potential nroblems prior to the start of each activitv. 
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8.0 POST REMEDIAL ACTION SURVEILLANCE 

8.1 STORAGE PILE COVER - - 

Routine inspection of the storage pile cover is one of the more 
important post-remedial action activities. It will be inspected 
monthly to ensure that all seams have remained intact and that no 
vandalism or environmental deterioration has occurred. In the event 
that repairs are required, the maintenance procedure supplied by 
Enviroclear during under Phase I construction will be used. .i 

8.2 FLOCCULATION SYSTEM 

A spring, summer, and fall maintenance schedule will be conducted 
for the flocculation system at the settling basin. The schedule 
generally provides for the flocculant tanks to be filled each 
spring, drained at the onset of winter, and checked periodically for 
sufficient flocculant levels during the operational period. A new 
supply of flocculants, Calgon L635 and liquid alum, will be required 
each year as the supply is depleted. 

8.3 AIR AND WATER SAMPLING 

Sampling of air and water on and around the site will continue at 
regular prescribed intervals, with samples being forwarded to EIC 

laboratories for analyses. Samples will be recovered from nineteen 
monitoring wells, five air particulate samplers, sixteen radon gas 

samplers, and twenty area TLDs. The locations on or immediately 
adjacent to the site are shown in Figure 8-l. Sampling will be 

conducted by site personnel under the guidance of the BNI Safety and 
Licensing Department, Oak Ridge. 

80 



LEGEND 

0 RAS-I AIRSAMPLER 
TLO BTERRAOEX RADIX4 MONITORS 

a RAOON YONllORS(YOUN0 LAB) 

&y WILLIAM ST. 
/ 

FIGURE 8-l ENVIRONMENTAL MONITORING SAMPLE POINTS AT THE FORMER MSP SITE 
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8.4 MAINTENANCE AND SECURITY MEASURES - 

Site personnel continue to provide for plant safety, security, and 
maintenance within the fence boundaries of the site. Upkeep and 
janitorial services are also provided for the Process Building, the 
Garage, the .Administration Building, and the Boiler House. Site 
personnel are available 24 hours every day for emergency services 
and work in cooperation with local police and fire departments in 
monitoring the plant warning alarms for smoke and fire detection. 
Seasonal services such as lawn care and snow removal are also 
provided, the latter being especially important in maintaining fire 
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9.0 PUBLIC PARTICIPATION DURING THE REMEDIAL ACTION 

The Borough of Middlesex served as the liaison between the public 
and NLO/BNI during Phase II. Biweekly status meetings between 
Borough officials, including the Board of Health, and NLO/BNI weke 
held to inform Middlesex and Piscataway residents and to invite 
their input. 

The Township Engineer was the local contact for the Phase II 
activities performed in Piscataway. No public meetings were held in 
Piscataway since Phase II activities on Piscataway parcels were not 
a serious issue with the citizens, and the mayor of Middlesex had an 
understanding with the mayor of Piscataway that the former would 
oversee the remedial action. 

The Phase II remedial action program at Middlesex was of concern to 
the local press. NLO/BNI made a particular effort to keep the local 
citizens informed. Communication with the Middlesex Chronicle, 
Middlesex and the Courier News, Bridgewater Township was maintained 
through telephone contacts, site visits, and by reporters' 
attendance at the public meetings. 
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The final subcontract bid item quantities and costs for Phase II of 
the Middlesex remedial action are shown in Table 10-l. Contract 

. construction, excavation, and restoration costs have been analyzed 
in Table 10-2 and proportional costs divided among all parcels 
involved. A comparison of the Phase I and Phase II costs for 
excavation is presented in Table 10-3. 

10.1 CHANGE ORDERS -- ,i 

During Phase II, 29 Change Orders to the Reid/Ashland subcontract 
were issued due to Memo Agreement revisions, landowner-requested 
changes, differing site conditions, and minor changes in design. 
These Change Orders were settled for the amount of $55,662.84. This 
did not include an amount to compensate the subcontractor for the 
deletion of remedial action on Parcels 7 and 33. For these, 
Reid/Ashland claimed reimbursement to cover a disproportionate 
amount of indirect costs said to have been included here as in other 
Lump Sum items. The subcontractor claimed $36,987.97 of the 
cancelled $42,300 total. 

10.2 CLAIMS -- 

At completion of the work, Reid/Ashland formalized a number of 
claims, some of which had been previously submitted or alluded to in 
subcontractor communications with the field office. 

Two major claims covered backfill and excavations. The backfill 
claim was based on a measurement clause relating volume of backfill 
to volume of excavation less "areas not backfilled." This was 
interpreted by BNI to require the exclusion of topsoil and aggregate 
base quantities from the excavation measured volume. Reid/Ashland 
based its claim for an increase in quantity on unsupported truck 
counts and shrinkage factors. The amount of the claim was 
$51,975.30. 
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TABLE 10-l 
WIDDLESEX PHASE II 

FINAL BID ITEX QUANTITIES AND COSTS 

ITEU 
ITEM DESCRIPTION 

1.0 AGCR. BASE COURSE 
2.0 BITUMINOUS CONCRETE 

ESTIKATED UN!? __ FINAL 
QUANTITY UNIT PRICE INSTALLED AMO'JNT 

QUANTITY ($1 
2430 TOILS 15.00. 3.645.30 54.679.50 

950 Tons 40.00 50.461.20 
3.0 NOT USED 
4.0 BACKFILL 
5.0 PERXANENT FENCING 
5.1 7' High Vinyl-Coated Chain Link Fence 
5.2 6' High Galvanized Chain Link Fence 
5.3 4' High Galvanized Chain Link Pence 
5.4 4' High Wood Picket Fence 
6.0 CONCRETE 
6.1 4" Thick Concrete Sidewalk 
6.2 Reinforced Concrete in StIUCtULeS 
6.3 Concrete in Curbs and Gutters 
7.0 DEMOLITION OF THAW HOUSE 
8.0 DRAINAGE AND DIVERSION DITCH 
8.1 Temporary Diversion Ditch 
8.2 Permanent or Restored Ditches 
9.0 DROP INLETS 

10.0 ELECTRIC POLES AND LIGHTING 
11.0 EXCAVATION 
12.0 GRATES 
12.1 Relocate Existing Grates 
12.2 Relocate Existing Frames 
12.3 Furnish and Install Nev Grate 
12.4 Furnish and Install Nev Frame 
13.0 HAUL ROAD 
14.0 IMPERMEABLE BARRIER 
15.0 NOT USED 
16.0 METAL STORAGE SHED 
17.0 PIPING 
17.1 12" B.C.C.M.P. 
17.2 1S" B.C.C.M.P. 
17.3 30" R.C.P.. Standard Strength 
17.4 6" Ductile Iron Pipe 
17.5 Relocate Existing Fire Hydrant 
18.0 PLANTINGS 
16.1 Parcel No. 1 
lE.Z Parcel No. 2 
18.3 Parcel No. 3 
18.4 Parcel No. 4 
18.5 Parcel No. 5 
18.6 Parcel No. 6 
18.7 Parcel No. 7 
18.E Not Used 
18.9 Parcel No. 17 
19.0 NOT USED 
20.0 SEEDING AND SODDING 
20.1 Seeding 
20.2 Sod 
20.3 Topsoil 
21.0 ROCK RIPRAP 
22.0 SITE CLEARING 
22.1 Parcel No. 1 
22.2 Parcel No. 2 
22.3 Parcel No. 3 
22.4 Parcel No. 4 
22.5 Parcel No. 5 
22.6 Parcel No. 6 
22.7 Parcel No. 7 
22.8 Parcel No. 17 
22.9 Parcel No. 24 
22.10 Parcel No. 33 
22.11 All Other Parcels 
23.0 STORAGE PILE 
24.0 SWIMnING POOL 
25.0 UONITORING WELLS 
26.0 FLOCCULATOR SYSTEU 
27.0 REMOVE CONCRETE PIERS 6 BLOCK WALL 
28.0 REMOV!? EXISTING SETTLING TANKS 
29.0 STEEL BAFFLES IN SETTLING BASIN 
CHANGE ORDERS AND CLAIMS 

TOTAL 

-- -_ 
38000 Cu. Yd. 

-- 
6.50 

1.261.53 
_- 

17.488.60 
__ 

2.948.08 
373.34 

60 

-. 
113.675.90 

_- -- 
2950 Lin. Ft. 

400 Lit. Ft. 
150 Lin. Ft. 

70 Lin. Ft. 

-- 
15.00 
13.00 
10.00 

5.00 

44.221.20 
4.853.42 

600.00 
_. 

-- -- -- -- -- 
300 Sq. Yd. 25.00 246.50 6.162.50 
165 Cu. Yd. 810.00 168.30 136.323.00 
165 Cu. Yd. 250.00 138.20 34.55cJ.00 

Lump sum 10.000.00 100% 10.000.00 
-- 

4000 
3500 

5 
Lump 

40000 

-- 
Lin. Ft. 
Lin. Ft. 
Ea. 
sum 
CU. Yd. 
__ 
Ea. 
Ea. 
Ea. 
Ea. 
sum 
Cu. Yd. 

-- 
5.00 
5.00 

1000.00 
3.674.00 

3.00 

-_ 
3.195 
3,009 

5 
loot 

31.795.50 
-- 

4 
2 
1 
3 

100% 
Deleted 

-_ 
15.975.00 
15.445.00 

5.003.00 
3.674.00 

95.386.50 
-- 

4 
2 
1 
3 

Lump 
1000 

-_ 
300.00 
300.00 
500.00 
500.00 

10.000.00 
45.00 

__ 
1.2oc~.oo 

600.00 
500.00 

1.500.00 
1o,ooc;.oo 

Deleted 

Lump 
-- 
SUUI 

-- 
2.000.00 

-- 
looa 

_. 
2.000.0@ 

830 
240 
250 
160 

1 

_- _. 
Lin. Ft. 30.00 
Lin. Ft. 40.00 
Lin. Ft. 40.00 
Lin. Ft. 25.00 
Ea. 500.00 

_- 
785.17 
229.08 

23.555.10 
9.163.OG 

33.17 
1 

_. 
829.00 
500.00 

__ 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 

-_ -_ _. -- 
SUID 12.000.00 1OOb 12.000.00 
SUUJ 6.800.00 100% 6.fJOO.OC 
Sum 1.200.00 100% 1.2oc.00 
Sum 6.500.00 1000 6.500.00 
Sum 1S.500.00 100% 18.500.00 
Sum 8.300.00 100% S.300.00 
Sum 2.300.00 Deleted Deleted 

_- 
Lump 

-- 
Sum 

-- 
7.800.00 

__ 
1ooa 7.800.00 

-_ -_ -_ 
_- -- -_ 
13.6 Acre 2.000.00 

2640 Sq. Yd. 3.00 
7990 Cu. Yd. 10.00 
1950 Cu. Yd. 25.00 

Lump 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 

14 
19750 

1 
Lump 
Lump 
Lump 
Lump 
Lump 
Lump 

-_ 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 
Acre 
Sq. Yd. 
Ea. 
Sum 
Sum 
Sum 
Sum 
Sum 
Sum 

_- 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 

1.000.00 
1.00 

1.000.00 
15.000.00 
25.000.00 

5.000.00 
5.000.00 
3.000.00 

-_ 
10.9 

2.847.40 
5.962.00 
1.761.40 

-- 
100% 
100% 
100% 
100% 
100% 
looa 

Deleted 
looa 
1000 

Deleted 
11.8 

9.356.8 
1 

100% 
100% 
looa 
looa 
looa 

__ 
21.800.00 

8.542.20 
59.620.00 
44.035.00 

20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.00 
20.000.03 

Deleted 
20.000.00 
20.000.00 

Deleted 
11.e0c.00 

9.356.80 
1.000.00 

15.000.00 
25.000.00 

5.000.00 
5.000.00 
3.000.00 

157.291.29 
1~228,400.oO 
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TABLE IO-2 
MIDDLESEX PHASE II 

CONSTRUCTION COST PER PARCEL 

Page I of 5 

ITEM unit 
Parcel I Parcel 2 Parcel 3 Parcel 4 Parcel 5 Parcel 6 

Qty . cost Qty . cost Q-by. cost Qty. cost Qty . cost Qty. cost 

Aggr. Base 
Bituminous Concrete 
Backflll 
Site Fencing 
4' Fence 
Concrete Sidewalk 
Concrete (Site) 
Demolition 
Ditches 

Tn 
Tn 
CY 
LF 
LF 
SY 
CY 
LS 
LF 
LF 
LS 
CY 

LS 
LS 
LS 
LS 
AC 
SY 
CY 
CY 

AC 
SY 
LS 
LS 
LS 

142 2,130 

521 3,387 

II0 2,750 

: 
Site Drainage 
Electric 6 Lighting 
Excavation 
Haul Road 
Personal Items 
Relocate Flre Hyd. 
Plantings 
Seeding 
Sod 
Topsoil 
Rlprap 
Clearlng 
Storage Pile 
Monitor Wells 
Flocc. System 
Change Orders 

802 2,406 

LS 12,000 LS 
.25 500 .I6 

1,206 3,618 409 
271 2,710 I31 

LS 

LS 

20,000 

- * 

3,452 

TOTAL 52.953 

I ._.-. .- .-- 

83 
6 

269 

17 

410 

LS 

LS 

LS 

1,249 58 
240 - 

1,749 IO1 

437 34 

1,230 158 

2,000 - 

6,800 LS 

320 .06 
1,227 86 
1,310 45 

20,000 LS 

11,693 LS 

48.255 

870 II8 1,770 
i - 

1,092 

92 1,380 61 915 

657 168 538 3,497 353 2,295 

850 25 625 
60 600 

I3 325 13 325 

474 254 762 821 2,463 547 1,641 

LS 1,000 

1,200 LS 6,500 LS 18,500 LS 8,300 
120 .03 60 .04 80 .07 140 
258 154 462 306 918 244 730 
450 76 760 273 2,730 184 1,840 

20,000 LS 

LS 

20,000 LS 

LS 

20,000 LS 

LS 

20,000 

6,273 4,023 3,452 3,452 

31.152 36.054 54,945 39.638 



TABLE IO-2 
(continued) 

Page 2 of 5 

ITEM 
Parcel IO Parcel I I Parcel I2 Parcel I3 Parcel I4 Parcel I5 

Unit Qty. cost Qty. cost Qty. cost Qty. cost Qty . cost Qtv. cost 

Aggr. Base Tn 
Bituminous Concrete Tn 
Backf I I I CY 
Site Fencing LF 
4’ Fence LF 
Concrete Sidewalk SY 
Concrete (SIteI CY 
Demo1 ltlon LS 
D itches LF 
Site Drainage LF 
Electric 6 LTghtlng LS 
Excavation CY 
Haul Road LS 
Persona I I terns LS 
Relocate Fire Hyd. LS 
Plantings LS 
Seed I ng AC 
Sod SY 
Topsol I CY 
Rlprap CY 
Clearing AC 
Storage Pile SY 
Monitor Wells LS 
Flocc. System LS 
Change Orders LS 

185 I203 84 546 336 2,184 387 2,5i6 286 I ,859 168 1,092 

295 

. I5 

150 

.I5 

LS 

885 137 41 I 528 1,584 587 1,761 

300 .07 140 .27 540 

1,500 76 760 192 1,920 

.30 

200 

.30 

LS 

600 

2,000 

430 

.30 

144 

.30 

LS 

I ,290 254 762 

600 260 

I ,440 

300 

.I3 

86 

.I3 

LS 

860 

150 .07 

LS 

70 .27 270 300 130 

3,452 3,452 LS 3,452 3,452 3,452 3,452 

TOTAL 7.940 5.379 9.950 10.629 8.941 6.552 



TABLE I O-2 

(contl nued) 

Page 3 of 5 

Parcel I7 Parcel I8 Parcel I9 Parcel 20 Parcel 21 Parcel 22 
ITEM Unit QW. Cost Qv- cost Q+Y* Cost Q+Y* cost WY. cost MY. cost 

Aggr. Base 
Bituminous Concrete 

Backf I I I 
Slte Fencing 
4' Fence 
Concrete Sidewalk 
Concrete (Site) 
Demo1 ltlon 

D Itches 
Site Dralnage 
Electric d Lighting 
Excavat I on 

0.2 Haul Road 
co 

Persona I I terns 
Relocate Fire Hyd. 
Plantings 
Seed I ng 
Sod 
Tops.01 I 
Rlprap 
Clear1 ng 
Storage PI le 
Mon ltor Wel Is 
Flocc. System 
Change 0 rders 

Tn 35 

Tn 
CY 84 

LF 
LF 
SY 28 
CY 

LS 
LF 
LF 
LS 
CY I I7 

LS 
LS 
LS 
LS LS 
AC 

SY 427 
CY 30 
CY 
AC LS 

SY 
LS 
LS 
LS LS 

525 

546 673 4,375 824 5,356 2,843 18,480 

I' 7 
1,884 12,246 572 3,718 

700 

630 3,150 912 4,560 

351 I, 203 3,609 I, 252 3,756 

LS 480 LS 1,190 
I 3,032 2,896 8,688 I, 786 5,358 

1,370 LS I, 370 LS 830 

7,800 

.24 480 .56 1,420 1,460 .73 1,460 .80 
1,281 

300 342 3,420 

20,000 

288 2,880 
82 2,035 

.3l 310 

I I, 080 693 6,930 

.69 690 900 

. 

4,810 LS 3,452 LS 3,452 

4,344 
LS 

.73 

1,093 

.90 

LS 3,452 

.90 

LS 

900 

3,452 LS 3,452 

TOTAL 36.313 20.771 19.284 49.774 35.046 

I98 
285 

.90 

1,600 

I, 980 
7, I 25 

900 

29. 
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TABLE I O-2 
(continued) 

Page 4 of 5 

ITEM Unit 

Parcel 22A Parcel 228 Parcel 23 Parcel 2344 Parcel 23f3 Parcel 24 

Q-b. Cost W Y* cost Q-fY. cost Q+Y* cost Q-b. cost Q+Y. Cost 

Aggr. Base Tn 
Bituminous Concrete Tn 
Backf I I I CY 
Site Fencing LF 
4’ Fence LF 
Concrete Sidewalk SY 
Concrete (S I te) CY 
Demolltlon LS 
D 1 tches LF 
Site Drainage LF 
Electric b Lightlng LS 
Excavat I on CY 
Haul Road LS 
Persona I Items LS 
Relocate Fire Hyd. LS 
Plantings LS 
Seed I ng AC 

Sod SY 
Tops.01 I CY 

Riprap CY 

Clear1 ng AC 
Storage Pi le SY 
Monitor W el Is LS 

Flocc. System is  

Change Orders LS 

TOTAL 11.374 

406 2,030 46 230 2,022 10,110 803 

398 
LS 

1,194 
I90 

43 
LS 

I 29 
20 

3,967 
LS 

11,901 
I )  850 

I, 345 
LS 

.45 900 .I0 200 I.75 

48 480 6 60 453 

70 I )  750 I2 300 635 

.50 500 .I0 100 2.00 

878 I7 III I, 278 8,307 437 2,841 84 546 

4,015 244 

4,034 240 
630 LS 

I, 220 

720 
II0 

3,500 I. IO 2,200 .95 1,900 

4,530 I55 I, 550 30 300 
15,875 215 5,375 38 950 

2,000 I. 32 1,320 I.10 2,100 

3,452 LS 3,452 LS 3,452 LS 3,453 LS 3,452 

4.602 61.525 25.418 11,298 I 70,23 

1,589 23,835 
I 74 6,960 

1,884 12,246 

2 

2,896 8,688 

LS 

LS 3,452 



TABLE I O-2 

(continued) 

Page 5 of 5 

ITEM Unit 
Parcel 24A Parcel 28 Pi scataway Midd lesex Plant Site 

WY. cost oh/. cost Q+Y. cost Qtv. cost WY* Cost 

Aggr. Base 
Bituminous Concrete 
Backfl I I 
Site Fencing 
4' Fence 
Concrete Sidewalk 
Concrete (S 1 te) 
Demo1 ltlon 

D 1 tches 
Site Dralnage 
Electric & Llghtlng 
Excavation 

LD 
0 Haul Road 

Personal Items 
Relocate Flre Hyd. 
Plantings 
Seed I ng 
Sod 
Tops01 I 
Rlprap 
Cleat-1 ng 
Storage PI le 
Monitor Wel Is 
Flocc. System 
Change Order 

TOTAL 

GRAND TOTAL 

Tn 
Tn 
CY 
LF 
LF 
SY 
CY 

LS 
LF 
LF 
LS 
CY 

LS 
LS 
LS 
LS 
AC 
SY 
CY 
CY 

AC 
SY 
LS 
LS 
LS 

$ I, 228.400 -~ 

529 7,935 
58 2,320 

353 2,295 

548 I, 644 

LS 

LS 

5,600 

9,949 

29. I43 

,,’ - 

336 2,184 

1,071 3,213 
LS 500 

.76 1,520 

I I9 1,190 
I71 4,275 

0.86 860 

LS 3,452 

19.924 

69 1,035 
42 I, 660 

I, 245 8,093 

69 1,035 800 
42 1,660 940 

774 5,031 669 
\I: i. 

- 3,321 

546 2,730 418 

2, I 49 
LS 

.50 

41 I 
I57 

0.70 

LS 

6,447 1,316 
900 LS 

I, 000 .25 

4,110 268 
3,925 97 

700 0.30 

3,453 LS 

I2,OOO 
37,621 

4,346 
49,075 

4 
306 

LS 
2,090 257 

- 1,014 
LS 

3,948 I ) 000 
560 - 

LS 

100 
170,873 

20,cxlo 

1,285 
41,518 

3,674 

3,000 

1,329 

500 - 
16 

2,680 - 
2,425 - 

300 - 
- 9,357 

LS 
LS 

3,453 LS 

48 

9,359 
15,000 
28,000 
41, I41 

38.413 22.877 437.082 
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TABLE 10-3 

COMPARISON OF COSTS FOR EXCAVATION OF MIDDLESEX PROPERTIES 
PHASE I VS PHASE II (a) 

Item Phase I -- 
Amount ($) $/yd3(b) 

Construction 2,019,071 214 

Engineering 254,871 27 

Radiological Support 466,076 49 

Management 539,194 57 
(including construction, 
inspection, and support) 

TOTAL 3,279,212 348 

Phase II 
Amount ($1 $/yd3(c) 

1,228,400 48 

644,000 25 

573,000 22 

2,568,OOO 100 

5,013,400 195 

(a)Based on total construction cost applied against remedial 
excavation performed on adjacent properties 

(b)Phase I excavation 9,421 yd3 

(C)Phase II excavation 25,742 yd3 
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The excavation claim, $128,183.09, solicited a renegotiation in unit 

price based on an underrun in quantity of over 20 percent, 
triggering the approximately 15 percent variation in the Quantities 
Clause, allowing an equitable adjustment in the subcontract price. 

In 58 minor claims totalling $45,885.53 the major areas for which 

Reid/Ashland claimed reimbursement were: 

0 "Excessive" pumping/dewatering costs incurred during extended 

certification surveys following excavation of parcels 

0 Costs related to an interim cleanup required to remove 
contaminated lmaterial scattered within the plant site, 
up-slope of the revised and reopened storm drain system 

4 
0 Out-of-sequence costs for excavating earth and backfilling I 

the space ultimately occupied by the reinstalled plant site i 
perimeter fence c 

Ir 
0 Relocating and reshaping the storage pile to conform to 

reduced excavation quantities. i 

Table 10-4 presents the agreements reached in a meeting held on 
February 25, 1982 between BNI and Reid/Ashland. It shows that the 
final subcontract amount of $1,228,400 includes an amount of 
$77,713.96 that recognizes certain entitlements on the part of 
Reid/Ashland to recover a portion of the claimed extra costs. 

The Blandford Land Clearing Corporation subcontract for incineration 
operations totalled $36,900.00. 
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TABLE 10-4 
SUMMARY OF CLAIM SETTLEMENT MEETING 

BETWEEN BNI AND REID/ASHLAND 
FEBRUARY 25, 1982 

Original Subcontract Amount 
Mutually Agreeable Adjustments 

a. Deleted Bid Item #14 -$ 45,ooo.oo 
b. Final Quantity Variations - 240,535.28 
C. Field Changes-CE-1 thru CE-12, 

CE-14 thru CE-23, CE-26 
thru CE-29 - 55,662.84 

d. Reid/Ashland Claims - 4, 5, 6, 
15,16, 18, 19, 22, 23, 25, 26, 
27, 33, 34, 35, 39, 40, 43, 44, 
49, 50, 53, 54, 55, 56, 
57 and 58 

SUBTOTAL 

23,914.48 
- 205,957.96 

$1,150,686.04 

Unresolved 'Matters 
Reid/Ashland 

Claim 

a. Field Changes 
CE 13, 24 & 25 $  38,977.69 

b. Reid/Ashland Claims 
1. Excavation 131,653.09 
2. Backfill 51,780.30 
3. Claims - 1,2,7, 

12,13,14,20,21, 
24,28,30,31,36, 
38,41,42,45,46, 
47,48,51, & 52 19,212.63 

$241,623./r 

C. Compromise Settlement of 
Unresolved Matters 

Final Agreed Subcontract Amount 

$1,356,644.00 

$  77.713.96 

$1,228,400.00 ------___--- 

-- 
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11-O RECOMMENDATIONS 

Following completion of the Phase II remedial action, the BNI field 
group and Oak Ridge management reviewed certain work and problems 
encountered that indicated the necessity for procedure modification 
on future remedial work in low-level activity areas. These issues 
are discussed below. 

11.1 SOILS -- 

The specification called for local subsoil to be used as backfill. 
Lack of further definition led to a conflict with the subcontractor 
in efforts to exclude material containing excessive amounts of 
shale, large stones, and/or fines. Future specifications should 

prohibit stones in excess of 4 in. size, 2 in. in the case of 
residential properties, and should define other specifically 
required characteristics. Material should be well graded, and for 
residential properties, have less than 20 percent passing a 200 

seive. 

A compaction of 95 percent Standard Proctor density was specified, 
but 85 percent is considered sufficient for residential properties. 

Contaminated soils placed in the storage pile were specified to 
receive compaction to 95 percent Proctor density. Here, as in other 
anticipated cleanup areas, much of the contaminated soil is topsoil 

containing organic material, which may be saturated excavation 
material from ditch and stream bottoms. Compaction of 95 percent is 
difficult to achieve. This should be recognized in establishing 
criteria. Alternating this material with layers of compactable, 

contaminated subsoil is an acceptable procedure. 

I 94 
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In a staged cleanup operation where a fence is a dividing line 
between stages, it is preferable to decontaminate the area beneath 
the fence in the first stage and then restore the fencing. This 

permits completion of restoration on stage one work and avoids a 
second disruptive activity at the time of stage two remedial 
activity. 

11.2 WELLS -- 

Cave-in of Phase I monitoring wells resulted in the loss of portions 

of several wells and interruption of data. Wells in shale should be 

cased. This was done for Phase II wells. 

11.3 EESTORATION 

11.3.1 Completion Process 

Rapid completion of restoration on residential parcels is of 
paramount importance to the owners. The subcontract specification 

recognized this and called for an uninterrupted work operation from 
the time of EIC certification as ready for backfill through 
completion to "a reasonable level of use". However, since there was 

no penalty for failure to pursue a continuous program, the 

subcontractor elected to perform fill and other restoration items by 
groups of parcels on an intermittent schedule which he considered 
would use his forces more cost-effectively. 

Consequently periods of up to 4-l/2 months elapsed between the start 
of excavation and completion of restoration. Part of the reason for 

this was the interpretation of "reasonable level of use", The 

subcontractor felt that once he had backfilled the property he had 
fulfilled this obligation. The land owner wanted all restoration 
complete. This was an irritant to owners and created bad public 
relations. 
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To avoid this problem in the future, it is suggested that a form of 
penalty be considered for assessment against the subcontractor for 
failure to complete restoration on s imilar parcels. 

11.3.2 Access Agreement Interpretation 

Misunderstandings by owners of the provisions of the access 
agreements and differences between access agreements and the 
subcontract made it difficult for the subcontractor to perform 
landscaping. Selection of a landscape subcontractor was postponed, 
then abandoned. Dissatisfaction remains on the part of several 

owners. 

To alleviate problems of this type, special care must be exercised 
during the preparation of the access agreements, and once executed, 
work must be rigidly controlled to ensure strict compliance with the 
agreement. 

11.4 FLOCCULATOR SYSTEM - 

This system was designed to remove suspended solids in site 'runoff 
water. It was intended to improve the capability at the site for 
preventing dispersal of contaminated material from the pad. 

However, the subcontract did not provide for early completion of 
this system. Therefore, because it was comparatively complex and 
required some subcontractor-vendor engineering input, it was not 
scheduled for early completion by the subcontractor. The system was 
not completed until the site work was complete, and it was then shut 
down for the winter. 

Similar installations intended to provide restraints to the spread 
of radioactivity during construction should, where applicable, be 
supported by contract terms requiring timely completion. 
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11.5 CONTRACT TERMS - 

Clearing of three parcels was deleted from the subcontract because 
they did not require remedial work. The subcontractor argued in 
favor of a major percentage recovery of this deleted price, stating 
that he. had included a high percentage of his overhead costs in the 
Lump Sum items. 

To avoid this in the future, subcontracts should state that deletion I 
I 

of work entailed in any Lump Sum item also deletes that Lump Sum 
price in its entirety. 
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1.0 INTRODUCTION 

Volume 2 presents the radiological measurement data taken after 
remedial action on properties surrounding the former MSP during 
Phase II.of the DOE Middlesex Remedial Action Program. Also 
included are analyses of the confirmatory radiological survey data 
for each parcel with respect to the remedial action criteria 
established by DOE for the Phase II cleanup (Ref. 1) and a 
discussion of the final status of each property. Engineering 
details of this project and a description of the associated health 
physics and environmental monitoring activities are presented in 
Volume 1. 

Support of remedial action by BNI health physics staff included: 
1) establishing excavation limits following analyses of data from 
radiological surveys performed by other DOE contractors (Refs. 2 and 
3) prior to February 1981, and from results of radiological scan 
surveys performed at the beginning of Phase II, 2) conducting 
surveys during soil excavation to determine the effectiveness of 
excavation techni.ques, and 3) conducting post remedial action 
surveys to confirm that decontamination criteria were met. 

Initial radiological characterization surveys of the properties 
surrounding the former MSP were carried out by two DOE contractors 
between 1976 and 1978. Following completion of Phase I cleanup 
activities in 1980, additional radiological data were obtained by 
EG&G, Inc. under a DOE contract and by EIC under a subcontract with 
NLO. 
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2.0 CRITERIA 

Remedial action criteria pertinent to Phase II work were external 
gamma exposure rates (Ref. 4) and radium-226 concentrations in soil 
(Refs. 1 and 4). 

The external gamma exposure rate criterion was based on the annual 

limit for population exposures of 170 mR. For control purposes, a 
gamma exposure rate of 0.02 mR/h (20 uR/h) above background was 
used. Background exposure rates in the Middlesex area are 3.4 to 
13 uR/h. 

The radium-226 soil concentration criterion was 5 pCi/g above 
ambient background concentration. The measured background 
concentration of radium-226 in the Middlesex area was 1 pCi/g based 
on analysis of soil samples from surrounding areas not affected by 
FUSRAP materials. Thus, the criterion used to determine compliance 
for Middlesex Phase II was 6 pCi/g. Because of the heterogeneous 
nature of the contamination, soil sample data were averaged over 
loo-m2 areas to determine compliance with the criteria. Remedial 
action criteria were met if the average radium-226 concentration did 
not exceed 6 pCi/g in any loo-m2 area and the radium-226 
concentration in any quadrant of a 10 x 10 m area did not exceed 
11 pCi/g (,twice the generic cleanup criterion of 5 pCi/g plus 
background). 
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3.0 SAMPLING GRID 

Prior to initiation of Phase II remedial action, a 10 x 10 m grid 
system was established on all areas included in the remedial action 
plan. . Each 10 x 10 m grid block was further divided into 2.5 x 
2.5 m sections as shown in Figure 3-l. Post-remedial action 

measurements and soil samples were obtained at designated grid 
points as described in Section 4.0 of this volume. 
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4.0 MEASUREMENT TECHNIQUES 

The measurement techniques used during remedial action to determine 
excavation limits, monitor soil removal, detect hot spots, and 
ultimately determine compliance with the remedial action criteria 
are discussed in the following sections. 

4.1 RADIOLOGICAL SURVEYS TO ESTABLISH EXCAVATION LIMIT 

Excavation limits, which had been defined from survey data collected 
prior to February 1981;' were verified or modified as required using 
the following survey technique. Portable count rate meters 
connected to shielded 5 x 5 cm NaI detectors were calibrated to 
provide readout directly in pCi/g by utilizing the internal 
calibration features of the Eberline PRS-1 digital ratemeter. 

The survey technique utilized discrete measurements of 30-s duration 
along a line perpendicular to the previously established excavation 
limit. Based on the measurements made, a flag marking the 6 pCi/g 
line was placed in the ground. By performing numerous cross 
sections of this type a line of flags was ultimately established 
that denoted the excavation limit to be used during Phase II. No 
data were tabulated during this survey. 

4.2 SURVEYS TO MONITOR SOIL REMOVAL 

In situ gamma measurements were made to guide the excavation of 
contaminated material. As soil was excavated in a given area, a 
series of follow-up measurements was taken in the area where soil 
had been removed using the same technique as was used to establish 
horizontal excavation limits. Estimates of radium-226 soil 
concentrations were made based on in situ measurements with the 5 x 
5 cm NaI detector mounted 30 cm above the ground and with a counting 
time of 30 S. The digital readout of this detector was adjusted to 
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provide an estimate of the surface radium-226 activity in pci/g. 

Excavation continued until these measurements indicated that the 
cleanup criterion had been reached. 

4.3 HOT SPOT SURVEY 

Hot spot surveys were performed to detect isolated areas excee:ding 

the criterion, i.e. 11 pCi/g, that were left after remedial action 
was complete. A 5 x 5 cm NaI scintillation crystal and a portable 
pulse rate meter with attached earphones were used. The crystal was 

passed slowly over the remedial action area in an "S" shaped 

pattern. Any areas exceeding twice the ambient background count 

rate were marked for additional evaluation. 

4.4 SURFACE BETA-GAMMA RADIATION SURVEY 

Surface beta-gamma measurements were made using a Geiger-Mueller 

probe attached to a portable rate meter at.each 5 x 5 m grid point. 

These post-remedial action measurements were made for completeness 

of the survey. They were not used in determining the adequacy of 

the remedial action. These data are presented in Appendix B in 

Volume 3 of this report. Background has not been subtracted from 

the data. 

4.5 SOIL SAMPLE COLLECTION AND FIELD COUNTING 

Soil samples were collected at the center of the four 25-m2 blocks 
2 within each 100-m grid area. Samples included all soil from the 

surface to a depth of 15 cm over a lo-15 cm diameter area. Each 

sample was collected in a l/2-gal polyethelene -lined metal can and 

labeled. Samples were transported to the field laboratory for rapid 

gamma scan analysis using an array of NaI crystals consisting of one 

10 x 10 cm and four 5 x 7.5 cm crystals coupled to a Nuclear Data 

Model 6610 computer and multi-channel analyzer. Typically, the 

rapid scan system has a minimum detection capability of 1 pCi/g 
radium-226 when utilizing a lo-min count time, as was used during 
Phase II. Backfilling commenced once evaluation of in situ gamma 
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measurements and rapid scan data indicated that the area met the 
remedial action criteria. Field analysis data of soil samples are 
presented in Appendix B. Background has not been subtracted from 
the data. 

4.6 IN SITU GAP4MA MEASUREMENTS TO DETERMINE COMPLIANCE 

In situ gamma measurements were used to determine the average 
radium-226 soil concentration after remedial action was completed. 

In situ gamma measurements were made on the 2.5 m grid points using 
a portable gamma survey system consisting of a 5 x 5 cm NaI crystal 
mounted on a tripod, which positioned the detector 30 cm above the 
soil surface, and a digital rate meter/scaler (Eberline model 
PRS-1). Data are presented in Section 6.0 of this volume. 
Background has not been subtracted from the data. 

4.7 EXTERNAL GAMMA EXPOSURE RATE TO DETERMINE COMPLIANCE 

External gamma exposure rates were measured at the center of each 10 

x 10 m grid block at a height of 1 m, utilizing a Reuter Stokes 
Model RSS-111 pressurized ionization chamber (PIG). Data are 
presented in Section 6.0 of this volume. Background has not been 
subtracted from the data. 

, 

4.8 SOIL SAMPLE PREPARATION AND LAB COUNTING TO DETERMINE COMPLIANCE 

After completion of the rapid scan each sample was transferred to 
the soil preparation laboratory for drying, ball-milling, and 
sieving. The sample was then split into two aliquots. One aliquot 
was sent to NJDEP and the other to the EIC Albuquerque laboratory 
for confirmatory analysis by gamma spectrometry using a 
lithium-drifted germanium detector. Once this analysis was 
completed, the sample was placed in the FUSRAP sample archive. 
Results of soil sample analysis are given in Section 6.0 of this 
volume. Background has not been subtracted from the data. 
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5.0 MEASUREMENTS AND ANALYSES FOR DETERMINATION OF COMPLIANCE 

Contamination in the remedial action area was nonuniform. 
Therefore, it was necessary to carry out a series of measurements in 
order to determine compliance with the remedial action criteria. 
Using the sampling grid for each property as a reference, the 
following measurements were made as described in Section 4.0: 

0 In situ gamma measurements at 2.5-m intervals using a 5 x 5 
cm NaI detector mounted on a tripod 30 cm above the ground 
surface 

0 Gamma spectral analyses of soil samples collected at 5-m 
intervals 

0 External gamma exposure rate measurements at 10-m intervals 
using a PIC 

The heterogeneous nature of contamination in the remedial action 
area required that in situ gamma measurements be used as the primary 
confirmation measurement in verifying compliance with criteria. 
These measurements tend to average concentrations over larger areas, 
thereby giving more realistic estimates of the average radium-226 
concentration in the post remedial action area. As presented in 
Appendix A, a correlation between in situ gamma measurements and 
soil sample analysis was derived to provide a calibration of the in 
situ gamma measurements directly in pCi/g. Soil samples and 
external gamma exposure rates averaged over individual parcels 
provided additional confirmatory data. 

Prior to backfilling, compliance with remedial action criteria was 
determined as follows. Once excavation of contaminated soils was 
complete, the site grid system was reestablished. A series of in 
situ gamma measurements was made using a 5 x 5 cm NaI detector 
mounted on a tripod that positioned the detector 30 cm above the 
ground. These measurements were made with a grid spacing of 2.5 m. 
Following the in situ gamma measurements, gamma exposure rates were 
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measured 1 m above the ground at the center of each 10 x 10 m grid 
block using a PIC. The PIC data were used to verify that the 
criterion of 20 uR/h above background was met. Soil samples were 
collected from the center of each quadrant of each 10 x 10 m survey 

block. Soil samples were transported to the field laboratory for 
rapid gamma scan analysis using an array of NaI crystals. . 
Backfilling commenced once the rapid scan data indicated that the 
area met remedial action criteria, i.e., for any single sample the 
radium-226 concentration was less than 11 pCi/g and the average of 
any four contiguous samples was less than 6 pCi/g. 

Compliance checks using in situ gamma measurements were based on the 
data contained in loo-m2 areas, typically 25 in situ gamma 
measurements. All possible loo-m2 areas (10 x 10 m) were examined 
to determine compliance. The data for each parcel are presented in 
Section 6.0 in tabular form and summarized by calculating three 
average values: the average concentration (pCi/g) over an entire 
parcel, minimum average concentration (pCi/g) per 100-m 2 area, and 

2 the maximum average concentration (pCi/g) per 100 m . The 
individual data points are graphically presented on the figures 

presented in Section 6.0. Background has not been subtracted from 
the data. 
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For final analysis, soil samples were dried, pulverized, 
homogenized, aliquotted, placed in r4arinelli beakers, and analyzed 
using a high-resolution gamma spectrometer with a lithium-drifted 
germanium detector. 
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6.0 CONFIRMATION ANALYSES 

Data from all measurements and sample analyses were entered, along 
with the respective grid points, into the FUSRAP data base for the 

purposes of data reduction, tabulation, and graphic representation. 
In the following pages the data is discussed for each parcel on 
which remedial action was performed. Post-remedial action radiation 
levels and radium-226 soil concentrations for each parcel are 
presented in site data maps and associated data tables following the 
data discussion for that parcel. 

These data are presented by parcel. Each parcel discussed in the 

remedial action plan is presented. Some parcels were cleaned during 
Phase I and some were not included in the Phase II remedial action 
because they were determined to not require remedial action prior to 

the initiation of Phase II or determined to not require remedial 
action during initial Phase II surveys. 

Figure 6-l illustrates the limits of remedial action and provides a 

reference for orienting individual parcels with respect to each 
other. 
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6.1 PARCEL NO. 1 

Property owned by Clement and Helen Ianiero; Parcel 1, Lots l-6, 

Block 318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the Middlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate criterion was set at 20 uR/h above ambient 
background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pC,i/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-1. Soil sample data are shown in 
Figure 6-2. The average radium-226 concentration in soil over the 
area where remedial action took place was 2.7 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.6 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-2 
and Figure 6-3. The average external gamma exposure rate in the 
remedial action area was 12.6 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Two of the 70 soil samples colLected from Parcel 1 after excavation 
was completed indicated elevated radium-226 concentrations. The 
laboratory analysis of a soil sample collected at grid point 907.5, 
87.5 indicated a radium-226 concentration of 12 pCi/g. At the time 
when the soil sample was collected, an in situ gamma measurement 
indicated a soil concentration of 4.9 pCi/g at that grid point. A 

PIC measurement indicated an external gamma exposure rate of 14.6 
uR/h at a point 3.5 m away (grid point 905.0, 85.0). The laboratory 
analysis of a second soil sample, collected at grid point 937.5, 
72.5, indicated a radium-226 concentration of 14.5 pCi/g. At the 
time when the soil sample was collected, an in situ gamma 
measurement was made that indicated a soil concentration of 
2.9 pCi/g at that grid point. A PIC measurement indicated an 
external gamma exposure rate of 11.8 uR/h at a point 3.5 m away 
(grid point 935.0, 75.0). Four soil samples collected from points 
surrounding grid coordinate 905.0, 85.0 indicated radium-226 
concentrations of 12.0, 6.7, 9.8, and 0.6 pCi/g with an average of 
7.3 pCi/g. At the time when the soil samples were collected, 25 in 
situ gamma measurements were made systematically in the loo-m2 
area centered at 905.0, 85.0. The measurements indicated an average 
radium concentration of 3.3 pCi/g. As stated above, a PIC 
measurement indicated an external gamma exposure rate of 14.6 uR/'h 
at grid point 905.0, 85.0. 

The concentration of radium-226 in two laboratory soil samples 
exceeded the criterion for individual soil samples and the average 
concentration of four soil samples collected in a loo-m2 area 
exceeded the criterion. However, as shown in Appendix A, the 
heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 
provide a better indication of contamination levels than do discrete 
soil samples, because they average the concentrations over larger 
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areas. In situ gamma and external exposure measurements did not 
validate the existence of more than sporadic instances of 
contamination. It was determined that the elevated readings were 
due to localized "hot spots" and did not warrant additional remedial 
action. 

Summaries of the confirmatory data are presented in Table 6-3. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 3.3 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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TARILE f=~-1 
Parcel No. 1 owned br Cleaent and Helen Ianiero including adjacent Borough Easement 

l’i Ill 
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Post Reaedial Action Ra-226 Soil Concentration in Sawles Collected at 5 tkter Intervals tri4lI 
and Estimated Ra-226 Soil Conceritration at 2.5 tletcr Intervals Based on In-situ Heaweaents 1:: /I( 

Site Grid Coordinates 
North-South East-blest 

895 60 
895 62.5 
895 65 
895 67.5 
895 70 
895 72.5 
895 75 
895 77.5 
895 80 
895 82.5 
895 85 
895 87.5 
m 90 
895 92.5 
855 95 
89s 97.5 
897.5 60 
897.5 62.5 
p97.5 65 
897.5 67.5 
297.5 70 
897.5 72;s 
897.5 75 
897.5 77.5 
w7.5 80 
897.5 82.5 
897.5 85 
897.5 97.5 
897.5 90 
897.5 92.5 
897.5 95 
897.5 97.5 
900 60 
900 62.5 
900 65 
900 67.5 
900 70 
900 72.5 
900 75 
900 77.5 
m 8-o 

Soil Sawle fhalvsis Estirtated ka-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sigma) (@L/9 In-situ) 

(See Note 1) (See Note 2) 
---------------- ------------------_______ 

3.2 
2.4 
2.5 
2.1 
2.2 
2.1 
2.2 
1.8 
2.2 
2.2 
2.2 
2.5 
2 .5 
2.5 
2.4 
2.7 
2.6 

7.5 +I- 0.8 4.0 
3.4 

5.9 +I- 0.6 3.9 
3.1 

1.6 tl- 0.2 2.1 
2.1 

2.5 +/- 0.2 2.4 
2.8 

8.8 +I- 0.9 3.3 
2.8 

2.1 +/- q.2 2.1 
2.2 

1.4 +I- 0.1 2.2 
2.2 

0.6 +I- 0.1 2.3 
2.6 
3.3 
2.5 
2.2 
2.3 
2.1 
2.2 
2.7 
2.8 
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I- Soil samples processed, then Placed ia marinelli beakers fc: wlalvsis using a high resolution sama-ray swctroscter. 
2- In-situ seasurewents using a 50 x 5ca NaI(Tll detector. 
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Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-Rest 

--------- 

Soil C%mPle Fmalvsis Estiwted Ra-22b Concentration in Soil 
Ra-226 (pCi/g +I- 2-Sigma) (pCi/9 In-situ) 

(See Note 1) (See Note 2) 
I---------- -a--- 

900 82.5 4.0 
900 85 3.1 
900 07.5 2.7 
900 90 2.0 
900 92.5 2.3 
900 95 2.0 
900 97.5 2.4 
902.5 60 2.7 
902.5 62.5 6.1 +I- 0.9 3.1 
902.5 65 ’ 2.0 
902.5 67.5 1.9 tf- 0.2 2.2 
902.5 70 2.6 
902.5 72.5 2.3 tl- 0.2 3.0 
902.5 75 2.9 
902.5 77.5 1.5 +I- 0.1 2.7 
902.5 80 2.9 
902.5 82.5 0.6 t/- 0.1 4.4 
902.5 85 3.9 
902.5 87.5 9.8 +I- 1.0 3.5 
902.5 90 2.5 
902.5 92.5 1.3 +I- 0.1 2.4 
902.5 95 2.1 
902.5 97.5 1.4 +/- 0.1 2.4 
905 60 2.7 
805 62.5 2.6 
905 65 2.3 
905 67.5 2.1 
905 70 2.1 
905 72.5 2.1 
905 75 2.0 
905 77.5 2.4 
905 80 3.0 
905 82.5 3.1 
905 8s 2.9 
905 87.5 3.2 
905 90 2.5 
905 92.5 2.2 
905 95 1.9 
90!5 97.5 2.4 
907.5 60 2.6 
907.5 62.5 7.6 +I- 0.8 3.3 

------- ---- __--- ---I -------_l-----------__l__l__ 
l- Soil samples Processed, then Placed in Ilarinelli beakers for analvsis usirIs a high resolution gamua-ra.f spectrometer. 
2- In-situ meawreoents using a 5ce x 5cm NaI(T1) detector. 

Page 2 of 7 
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TABLE 6-l (continued) 

Parcel No. 1 owned bv Clement and Helen Ianicro including adjacent Borough Easement 

Post Remedial action Ra-226 Soil Concentration in !&mPles Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 War Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

------ 
907.5 65 
907.5 67.5 
907.5 70 
907.5 72.5 
907.5 75 
907.5 77.5 
907.5 80 
907.5 82.5 
907.5 85 
907.5 87.5 
907.5 90 
907.5 92.5 
907.5 95 
907.5 97.5 
910 &I 
910 62.5 
910 65 
910 67.5 
510 70 
910 72.5 
910 75 
910 77.5 
910 80. 
910 82.5 
910 85 
910 87.5 
910 90 
910 97.5 
912.5 60 
912.5 62.5 
912.5 65 
912 5 . 67.5 
912.5 70 
912.5 72.5 
912.5 75 
912.5 77.5 
912.5 80 
912.5 82.5 
912.5 85 
912.5 87.5 
912.5 m 

Soil Saaple Ahalvsis 
Ra-226 (&i/s +/- 2-Sigma) 

(See Note 1) 

3.2 +I- 0.3 

4.7 +I- 0.5 

2.3 +/- 0.2 

6.7 +I- 0.7 

12.0 +I- 1.0 

3.5 tl- 0.3 

2.7 +/- 0.3 

4.8 +I- 0.5 

5.0 +/- 0.5 

5.7 tl- 0.6 

1.2 +I- 0.1 

4.4 t/- 0.4 

3.7 +/- 0.4 

Estimated Ra-226 Concentration in Soil 
bCi/9 In-situ) 

(See Note 2) 
------ -- 

4.6 
2.5 
2.8 
2.6 
2.5 
2.2 
2.9 
3.2 
4.6 
4.9 
2.2 
1.8 
1.5 
2.4 
4.5 
2.7 
2.7 
2.1 
3.4 
3.1 
2.3 
2.3 
3.2 
3.7 
3.7 
3.8 
2.8 
3.1 
2.7 
2.8 
2.2 
2.7 
2.5 
3.4 
2.0 
2.2 
2.7 
2.6 
2.1 
3.0 
2.6 

___------- ___----- 
-- yp_----_I_- ---me 

I- Soil samples Processed, then Placed in marinelli beakers for analysis usins a high resolution mw-ray spectrometer. 
2- In-situ measurements usins a 5cs x 5cm NaI(T1) detector. 
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rwwt no. I ounea DY wewnt and Helen Ianiero including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 fleter Intervals Based on In-situ tteasurerents 

Site Grid Coordinates 
North-South East-Rest 

-a----- -- 
912.5 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
915 
517.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
917.5 
920 
920 
920 
920 
920 
920 
920 
920 
920 
920 

Soil Sample Analvsis 
Ra-226 (&i/s t/- 2-Signa) 

(See Note 1) 
--- 

97.5 
57.5 
bo 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
E-5 
87.5 
90 
97.5 
57.5 
60 
62.5 
45 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
m 
97.5 
57.5 
t.0 
62.5 
65 
80 
82.5 
85 
87.5 
m 
92.5 

1.6 +I- 0.2 

1.3 +/- 0.1 

0.9 +I- 0.1 

1.2 +/- 0.1 

0.9 +/- 0.1 

1.2 +/- 0.1 

1.9 +/- 0.2 

1.4 +/- 0.1 

2.5 t/- 0.3 

Estimated Ra-226 Concentration in Soil 
(&i/g In-situ) 

(See Note 2) 
-- -v-----e-- 

3.2 
1.6 
1.9 
1.8 
1.9 
1.7 
2.2 
1.9 
2.0 
3.3 
2.2 
2.5 
2’ 
2:; 
4.0 
2.9 
0.9 
2. 2 
1.9 
1.9 
2.1 
2.1 
2.0 
1.9 
2.1 
2.4 
2.5 
2.3 
2. c , 
3.2 
2.8 
1.9 
1.9 
2.0 
2.3 
2. 2 
2.0 
2.2 
2.9 
2.2 
2 .5 

------------_-___-___- -_----_------_--___ -e-------- 

l- SOi1 5aMles Processed, then Placed in mvinelli beakers for analysis using a high resolution gw-ra.y spectrobeters 
2- Ih-5itU wasurewnts wins a 5cm x 5cffi NaI(T1) detector. 
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TABLE 6-1 (cnntinlladj 
Parcel No. 1 wed by Clewnt and Helen Ianicro ihcludins adjacent Borough Easement 

Post Rewdial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Irlterva}s 

and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ tleasurekents 

Site Grid Coordinates 
North-South East-Uest 

920 95 
920 97.5 
922.5 57.5 
922.5 60 
922.5 62.5 
922.5 80 
922.5 82.5 
922.5 85 
922.5 87.5 
922.5 90 
9x.5 92.5 
922.5 95 
922.5 97.5 
925 60 
925 62.5 
925 65 
925 67.5 
925 70 
925 72.5 
925 75 
9-25 77.5 
925 80 
925 82.5 
925 85 
925 87.5 
925 90 
925 92.5 
925 95 
925 57.5 
927.5 60 
927.5 62.5 
927.5 65 
927.5 67.5 
927.5 70 
927.5 72.5 
927.5 75 
927.5 77.5 
927.5 80 
927.5 82.5 
927.5 85 
927.5 87.5 

Soil Sawle Analysis 
Ra-226 (&i/g t/- 2-Sigma) 

(See Note 1) 
----------- _____ 

1.2 +I- 0.1 

0.9 +/- 0.1 

1.1 +/- 0.1 

1.2 +/- 0.1 

1.3 t/- 0.1 

1.b +I- 0.2 

2.7 +I- 0.3 

2.6 tf- 0.3 

2.6 +I- 0.3 

3.7 t/- 0.4 

1.3 +I- 0.1 

0.9 t/- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
-----I-----------_-__--_________ 

I2.5 
2.5 
1.9 
1.7 
1.2 
2.2 
2.3 
2.2 
2.7 
2.3 
2.1 
2,l 
2’ 
3:; 
3.8 
2.8 
2.4 
2.0 
3.0 
2.9 
2.3 
2.2 
2.7 
2.0 
1.8 
I.8 
2.3 
2.3 
c. 3 
;:; 
2.4 
2.4 
2.8 
2.7 
2.5 
2.7 
2.6 
2.0 
1.5 
1.8 
2.0 

--e--------------P _-_--_----------------------------------- 

l- Soil sawles Processed, theri Placed in mrinelli beakers for analysis usirIs a high resolution samway wectrowte:. 
2- In-situ measurewnts usins a 5~0 x 5ca NaI(T1) detector. 
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Post Remedial Action Ra-226 Soil Concentration in Saaples Collected at 5 tieter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Measurerents 

Site Grid Coordinates 
North-South East-West 

927.5 
927.5 
927.5 
927.5 
930 
930 
930 
933 
930 
930 
930 
930 
930 
930 
930 
930 
930 
930 
930 
930 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932.5 
932 5 
932:5 
932.5 
932.5 
932.5 
935 
935 
935 
935 
935 

Soil Sawle &laIvsis 
Ra-226 (&i/g t/- 2-Sislpal 

Estimated ha-226 Concentration in Soil 
(PCi/9 In-Q tu) 

(See Note 1) (See Note 2) 
------m---m-- ----------------------_-__ 

90 
92.5 
95 
97.5 
bo 
62.5 
85 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
-6.5 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
55 
97.5 
57.5 
60 
62.5 
b5 
67.5 

1.7 +I- 0.2 

0.7 +I- 0.1 

1.4 +I- 0.1 

1.8 +I- 0.2 

0.8 t/- 0.1 

1.0 +/- 0.1 

0.6 +I- 0.1 

0.9 t/- 0. t 

1.3 t/- 0.1 

0.7 t/- 0.1 

1.7 
1.9 
1.9 
2.1 
3.1 
2.3 
3.0 
3.0 
2.5 
2.b 
2.5 
2.2 
2.1 
2.2 
1.9 
2.0 
2.2 
2.0 
2.2 
2.0 
4.1 
2.4 
2.4 
2.5 
2.3 
2.0 
2.0 
1.8 
1.9 * 
1.9 
1.9 
2.1 
2.3 
2.0 
2.0 
2.2 
2.0 
2.7 
2.3 
2.2 
2.2 

l- Soil samples mces.sedr then placed in mrinelli beakers for analysis usins a high resolution g-a-ray spectrometer. 
2- In-situ measurements using a 5cn x 5ck NaI(TlI detector. 
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TABLE, 6-l (continued) 
Parcel No. 1 omned by Cleaent and Helen Ianiero including adjacent Borough Easement 

Post Remedial CIction Ra-226 Soil Concentration in cSawles Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Mer Intervals Based on In-situ t%easureo,+r,ts 

Site Grid Coordinates 
North-South East-blest 

-w--------P 

illllh 
ll~“lli 
lI,,lr( 

935 
935 
535 
935 
935 
935 
935 
935 
935 
935 
935 
935 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
927.5 
937.5 
937.5 
937.5 
937.5 
940.0 
940.0 

Soil Sample Analysis 
Ra-226 (&i/s t/- 2-Sigma) 

(See Note 1) 
--------------__-_^ 

EstiMed Ra-226 Corlcentration in Soi1 
(pCi/g In-situ) 

(See Note 2) 
____--_-----__-__-__________-________ 

2.1 
1.9 
2.1 
2.0 
2.0 
2.0 
2. 1 
2.3 
2.2 
2.0 
2.3 
2.5 
1.8 
1.8 
3’ 
3:; 
2.5 
2.7 
2.5 
2.0 
2.1 
2.1 
2.1 
2.3 
2.7 
2.3 
2.4 
2.5 
2.1 
3.7 
4.7 

I’ 111 

Ii!44 

!Vlr( 

I1 ‘# 

I:.“!# 

Ii 14 

1’ id 

,I 

1 II/ i 
!’ ,j 

i8 !bj 

4 

1 

I 

70 . 
72.5 . 
75 
77.5 
80 
82.5 
85 
87.5 
90 .~ 
92.5 
9EJ 
97.5 
57.5 
60 
b2.5 
b5 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
?o 
92.5 
95 
97.5 
57.5 
02.5 

0.9 +I- 0.1 

3.7 t/- 0.4 

1.8 +I- 0.2 

14.5 t/- 1.5 

2.5 +I- 0.2 

1.3 t/- 0.1 

2.4 +I- 0.2 

3.2 t/- 0.3 

1.1 +/- 0.1 

-------------mm ------------_------~----- -____ ---m--e_ 

l- ‘hi1 samples Processed, then Placed in mrinelli beakers for analysis wins a high resolution wm-ray swctrcrnleter. 
2- h-situ measurements using a 5cm x Sco. NaI(T1) detector. 
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TABLE 6-2 

Parcel No. 1 owned br Clement and Helen Ianiero including adjacent Borough Easerent 

Post Remedial Action External Gamma-ray Exposure Rate Heasured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-Uest (micro R/hr 1 

(See Note 1) 
----- ------e-P___- 

8% 65 13.3 
895 75 12.5 
855 85 13.1 
895 95 14.1 
905 65 12.3 
905 75 12.2 
905 85 14.6 
905 95 12.6 
915 65 11.1 

'I 915 75 11.9 
915 85 12.5 
925 65 12.9 
925 8s 11 .5 
925 95 12.2 
935 65 12.4 
935 75 11.8 
935 85 12.7 
935 55 13.7 

Average micro R/hr 12.6 

------------------------------------- 
Note 1- Range in background C&area-ray exposure rates for the tliddlesex area is 3.4-13 aicro R/hr. 
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Average* 

TABLE 6-3 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 1 OWNED BY CLEMENT AND HELEN IANIERO 

Radium-226 
(pCi/g + lu) 

Number of 
Points 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

2.6 + 0.7 - 

3.3 + 0.7 - 

2.0 + 0.2 

2.7 + 2.6 - 

329 

25 

25 

79 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory‘using a lithium-drifted germanium Ge(Li) detector. 

25 

,Y 

-.----- -_ .- - -- 



6.2 PARCEL NO. 2 

Property owned by Elizabeth M. Kisaday; Parcel 2, Lots 7-9, 
Block 318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 pR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.71, and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-4. Soil sample data are shown in 
Figure 6-4. The average radium-226 concentration in soil over the 

area where remedial action took place was 2.6 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.7 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-5 
and Figure 6-5. The average external gamma exposure rate in the 
remedial action area was 14.4 j.lR/h which is below the remedial 
action criterion of 20 u-I/h plus background. 

The average of four soil samples collected from a lOO-m2 area on 
parcel 2 after excavation was complete indicated elevated radium-226 
concentrations. The four soil samples were collected from locations 
surrounding grid coordinate 885.0, 65.0 and indicated radium-226 
concentrations of 5.7, 6.7, 9.3, and 4.9 pCi/g with an average of 
6.7 pCi/g. At the time when the soil samples were collected, 23 in 
situ gamma measurements were made systematically in the 100-m 2 

area centered at 885.0, 65.0. The measurements indicated an average 
radium-226 concentration of 2.7 pCi/g. 

A PIC measurement indicated an external gamma exposure rate of 
13.6 uR/h at grid point 885.0, 65.0. The average of the four 
laboratory soil samples slightly exceeds the remedial action 
criterion for radium-226 in soil, However, as shown in Appendix A, 
the heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 
provide a better indication of contamination levels than do discrete 
soil samples, because they average the concentrations over larger 
areas. In situ gamma and external exposure measurements did not 
indicate that the average of the 100-m 2 area exceeded the remedial 
action criterion. The elevated concentrations in the laboratory 
soil samples did not warrant additional remedial action. 

Summaries of the confirmatory data are presented in Table 6-6. 
Based on in situ gamma measurements, the maximum radium-226 
Concentration per 100 m 2 was 3.2 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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PARCEL 2 
Elizabeth M. Kisaday 
223 Mountain Ave. 
Lots 7-9 
Block 318 

- PROPERTY LINE 

- X- FENCE LINE 

:: :::. ::. 

1:11 
,. .::. REMEDIAL ACTION AREA 

0 

I METERS. 

FIGURE 6-4 PARCEL 2, POST REMEDIAL ACTION RADIUM-226 
CONCENTRATION IN SOIL IN pCi/g 
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PARCEL 2 
Elizabeth M. Kisaday 
223 Mountain Ave. 
Lots 7-9 
Block 318 
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FIGURE 6-5 PARCEL 2, POST REMEDIAL ACTION EXTERNAL 
GAMMA EXPOSURE RATES IN vR/h 
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TABLE 6-4 

Parcel No. 2 owed by Elizabeth tl. Kisadav 

Post Remedial ktion Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tkter Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis Estiaated Ra-226 Concentration in Soil 
Ra-226 (Pcih +I- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 21 
----- --- - - --- 

870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
870 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 
872.5 

' 872.5 
872.5 
872.5 
872.5 
875 
875 
875 
875 
875 
875 
875 
875 
875 

60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 ., 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
67.5 
75 
77.5 
80 
82.5 
85 

6.6 t/- 0.7 

6.5 +I- 0.6 

1.0 +I- 0.1 

0.8 t/- 0.1 

1.1 +/- 0.1 

1.6 +I- 0.2 

0.9 tl- 0.1 

0.9 +/- 0.1 

2.7 
2.1 
2.0 
2.4 
3.3 
2.5 
2.7 
2.2 
2.4 
2.7 
2.5 
2.5 
2.7 
2.6 
2.8 
2.8 
2.2 
3.3 
3.1 
4.0 
2.4 
2.3 
1.9 
1.9 
2.0 
2.4 
2.4 
2.1 
2.2 
2.7 
2.9 
2' 
2:;: 
3.0 
3.3 
3.5 
3.0 
3.1 
2.9 
3.0 
3.7 

l- Soil samples Processed, then Placed in marinelli beakers for analysis using a high resolution mum-ray spectrometer- 
2- In-situ measurements using a 5cr x 5cr NaI(Tl) detector. 
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TABLE 6-4 (continued) 
Parcel No. 2 owed by Elizabeth Il. Kisaday 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soif Concentration at 2.5 Heter Intervals Based on In-situ Heasweimts 

Site Grid Coordinates 
North-South East-Uest 

875 87.5 
875 90 
875 92.5 
875 95 
875 97.5 
877.5 60 
877.5 62.5 
877.5 65 
877.5 77.5 
877.5 80 
877.5 82.5 
877.5 85 
877.5 87.5 
877.5 90 
8n.5 92.5 
8n.5 95 
877.5 97.5 
850 60 
880 62.5 
880 65 
880 n.5 
880 80 
88(, 82.5 
880 8’5 
880 87.5 
880 90 
830 92.5 
880 95 
880 97.5 
882.5 60 
882.5 62.5 
882.5 65 
882.5 67.5 
882.5 70 
882.5 75 
882.5 n.5 
882.5 80 
832.5 82.5 
882.5 85 
852.5 87.5 
882.5 90 

Soil Sample CLnalvsis 
Ra-226 (&i/s t/- 2-Sigma) 

(See Note 1) 

1.0 +/- 0.1 

5.1 t/- 0.5 

1.7 +I- 0.2 

2.2 t/- 0.2 

1.4 t/- 0.1 

1.1 +/- 0.1 

4.9 +I- 0.5 

9.3 +/- 0.9 

1.9 +I- 0.3 

2.0 tt- 0.2 

2.0 +/- 0.3 

Estimated Ra-226 Concentration in Soil 
bCi/9 In-situ) 

(See Note 2) 
----- ------ 

2.9 
2.6 
2.6 
2.8 
2.7 
2.5 
2.6 
3.4 
3.4 
2.8 
2.9 
2.9 
3.1 
2.6 
2.7 
2.8 
2.8 
2.4 
2.3 
3.7 
2.7 
2.5 
2.9 
2.9 
2.6 
2.7 

1 ii 

i 8, 

1 !I 

I ,: 

/ 

I ’ 

‘4 

3.0 
2.9 
3.1 
2.9 
2.5 
2.7 
3.6 
3.4 
2.6 
2.6 
1.9 
2.2 
2.5 
2.7 
3.1 

--e--------- l__--__-_l-- ---- ----------------------- 

I- Soil san~les Processed, then Placed in Paririelli beakers for analysis using a high resolution mm-ray spectrometer. 
2- In-situ neasurements using a 5cm x SCIL &I(Tl) detector. 

I 
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TABLE 6-4 (cant inueid 1 
Parcel No. 2 owed by Elizabeth Il. Kisadav 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ lleasurewnts 

Site Grid Coordinates 
North-South East-Rest 

Soil Sarple Analysis Estimated Ra-226 Coucer~tratior~ in Soil 
Ra-226 (Pcifs t/- 2-Sigma) (Pcils In-situ) 

(See Note 1) (See Note 21 
------ ---------------c------------ 

882.5 92.5 
882.5 95 
BS2.5 97.5 
885 60 
885 62.5 
885 65 
885 67.5 
885 70 
855 72.5 I 
845 75 
885 n.5 
885 80 
885 82.5 
885 85 
885 87.5 
885 90 
885 92.5 
885 95 
885 97.5 
887.5 60 
887.5 62.5 
837.5 65 
887.5 67.5 
8S7.5 70 .- 
8S7.5 72.5 
887.5 75 
887.5 n.5 
887.5 80 
887.5 82.5 
887.5 85 
837.5 87.5 
887.5 90 
887.5 92.5 
837.5 95 
887.5 97.5 
890 60 
890 62.5 
890 65 
890 67.5 
890 70 
690 72.5 

3.3 t/- 0.4 

4.1 +I- 0.3 

6.7 +I- 0.3 

5.7 +I- 0.5 

2.9 +I- 0.3 

1.9 +I- 0.3 

3.8 +/- 0.3 

5.7 +I- 0.4 

2.6 +/- 0.2 

1.5 t/- 0.2 

3.0 
2.7 ’ 
3.4 
2.5 
2.5 
2.7 
2.6 
2.7 
2.4 
2.6 
2.7 
2.0 
2’ 
2:; 
3.4 
2.8 
2.7 
2.9 
3.3 
2.8 
3.3 
2.9 
2.8 
2.1 
2.2 
2.4 
2.1 
2.1 
2.6 
2.4 
3.0 
2.5 
2.1 
2.9 
3.4 
2.2 
2.3 
2.3 
2.1 
2.1 
2.0 

-___---------- ----- _l_-----------l_-- 

i- Soil samples Processed, then Placed in mrinelli beakers for arralvsis usins a high resolution gamma-ray spectroretere 
2- In-situ measurements using a 5ca x 5ca RaI(T\) detector. 
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TABLE 6-4 (continued) 
Parcel No. 2 owned by Elizabeth ll. Kisadav 

Post Rewdial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 hter Intervals Based or1 In-situ tleasuresents 

Site Grid Coordinates 
North-South East-Uest 

890 75 
890 n.5 
890 80 
890 82.5 
890 85 
890 87.5 
890 90 
890 92.5 
890 95 
890 97.5 
892.5 60 
892.5 62.5 
892.5 65 
892.5 67.5 
892.5 70 
892.5 72.5 
S92.5 75 
892.5 n.5 
832.5 80 
892.5 82.5 
852.5 85 
892.5 87.5 
892.5 90 
892.5 92.5 
892.5 95 
892.5 97.5 

Soil Sample Analysis 
Ra-226 (pCi/g t/- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
(@Ii/9 In-situ) 

(See Note 1) (See Note 2) 
e-m--- ----- ---- -----w-w- ---- 

1.5 
2.1 
1.8 
2.1 
1.9 
2.6 
2.4 
2.2 
2.2 
2.7 
2.1 

1.4 +I- 0.2 2.3 
2.0 

2.0 t/- 0.3 2.4 
2.0 

1.7 tt- 0.2 1.8 
1.7 

1.9 +I- 0.2 1.9 
2.0 

1.8 +I- 0.3 2.0 
1.9 

1.1 +/- 0.2 2.3 
2.3 

1.7 +/- 0.3 2.2 
2.7 

1.2 +I- 0.2 3.0 

P P  A-- ------ -- 
1- Soil sar~lts Processed, then placed in rarinelli beakers for analysis usins a high resolution m&a-ray spectrometer. 
2- lrl-situ measurements usins a Scr x 5cr NaI(T1) detector. 
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TABLE 6-5 
Parcel No. 2 owned by Elizabeth tt. Kisadav 

Post Remedial Action External W-ray Exposure Rate Heasured at 10 tleter Intervals 

Site Grid Coordinates Exposure Rate . 
North-South East-&t (ricro R/hr 1 

(See Note 1) 
----- -----------_____ 

875 65 14.7 
875 75 14.3 
875 85 14.7 
875 95 14.7 
885 65 13.6 
885 75 13.9 
m5 85 13.8 
835 95 15.1 

Average micro R/hr 14.4 

1 

1 

I 

I 

t 

t 

t 

I 

I 

I 

------- ---- --------------- 
Note l- Range in background hma-rau exposure rates for the Hiddlesex area is 3.4-13 micro R/h. 
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TABLE 6-6 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 2 OWNED BY ELIZABETH M. KISADAY 

Average* 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

Radium-226 
(pCi/g 2 16) - 

2.7 + 0.5 - 

3.2 + 0.4 - 

2.1 + 0.3 - 

2.6 + 2.1 - 

Number of 
Points - 

171 

25 

25 

43 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

, 
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6.3 PARCEL NO. 3 

Property owned by Kenneth C. Kohl; Parcel 3, Lot 10, Block 318, 
Borough of Middlesex, New Jersey (Figure 6-l) was decontaminated to 
levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 

rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 yR/h. Soil sample analyses 
(see Section 4.81, external gamma exposure rate measurements (see 
Section 4.71, and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 

remedial action area, in situ gamma measurements were used as the 
primary method o.f confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-7. Soil sample data are shown in 
Figure 6-6. The average radium-226 concentration in soil over the 
area where remedial action took place was 2.1 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.5 pCi/g. 
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External gamma eXpOSUre rate meaSUrementS are reported in Table 6-8 
and Figure 6-7. The average external gamma exposure rate in the 
remedial action area was 13.4 pR/h which is below the remedial 

action Criterion of 20 pR/h plus background. 

Summaries Of the confirmatory data are presented in Table 6-g. 

Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.9 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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PARCEL 3 
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FIGURE 6-6 PARCEL 3, POST REMEDIAL ACTION RADIUM-226 
CONCENTRATION IN SOIL IN pCi/g 
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FIGURE 6-7 PARCEL 3, POST REMEDIAL ACTION EXTERNAL 
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860 
866 
860 
860 
860 
860 
84.0 
860 
8bo 
86-o 
8.60 
860 
864 
866 
86-6 
860 
862.5 
bb2.5 
862.5 
862.5 
8b2.5 
8ts2.5 
862.5 
ErL2.5 
862.5 
8b2.5 
862.5 
862.5 
8b2.5 
8b5 
865 
865 
8.55 
865 
865 
865 
845 
8t5 
865 
865 
865 

Post Remedial Action R la-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Esthated Ra-226 Soi 1 Concentration at 2.5 lleter Intervals Based on In-situ tteasuresents 

Site Grid Coordinates 
North-South East-West 

-s--m--- 

Soil Sample Analvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/s +/- P-Sigma) (&i/9 In-situ) 

(See Note 11 (See Note 2) 
--m-e_-- ---------m-v 

60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
67.5 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 

1.8 +I- 0.2 

0.8 +I- 0.1 

1.0 +I- 0.2 

0.6 +I- 0.2 

1.1 +/- 6.2 

0.3 t/- 0.1 

1.6 
1.5 
1.5 
1.7 
1.4 
1.6 
1.7 
1.6 
1.6 
1.9 
1.9 
2.1 
2. 4 
3.2 
2.3 
2.5 
2.8 
2.0 
3.3 
2.1 
1.8 
1.9 
2.1 
2.6 
2.2 
2.6 
2.0 
2.8 
2.4 
2.8 
2.8 
3.4 
2.6 
2.5 
2. 4 
2.4 
2.4 
2.3 
2.3 
2.8 
3.0 

l- Soil samples processed, then placed in rarinclli beakers for analysis using a high resolution gamma-ray spectrometer. 
2- In-situ wasureberits using a 5cs x 5ca NaI(T1) detector. 
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TABLE 6-7 (continued! 

Parcel No. 3 owed by Kenneth C. Kohl 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter~Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-&t 

---------- 
8b5 97.5 
867.5 40 
8b7.5 62.5 
867.5 65 
867.5 b7.5 
8b7.5 70 
867.5 72.5 
867.5 75 
8b7.5 n.5 
867.5 80 
8b7.5 82.5 
867.5 85 
8b7.5 87.5 
867.5 92.5 
8b7.5 95 
8b7.5 97.5 

Soil Simple Analysis 
Ra-226 (&i/g tf- 2-Sigma) 

(See Note 1) 

5.6 +I- 0.5 

4.9 +I- 0.4 

1.2 tt- 0.1 

1.4 t/- 0.1 

1.2 +I- 0.1 

0.9 +/- 0.1 
1.0 +/- 0.1 

1.3 +I- 0.1 

Estimated Ra-226 Concentration in Soil 
IpCi/9 In-situ) 

(See Note 2) 
------- -- 

3.2 
2.8 
3.8 
2.5 
3.7 

3.0 
2.0 
2.4 
2.4 
2.3 
2.7 
2.4 
2.5 
2.7 
2.6 

m-e-- ------m-- -__------ 

l- Soil samples Processedr then Placed irb rarinelli beakers for analysis wins a high resolution gama-ray wectr.ometer. 
2- In-situ wasurements using a %P x 5cm NaI(T1) detector. 
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TABLE 6-8 

Parcel No. 3 owed br Kenneth C. Kohl 

Post Remedial Action External W-ray Exposure Rate Measured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-West (micro R/hr 1 

(See Note 1) 
---- --- 

865 65 13.6 
865 85 ’ 13.1 
8b5 95 13.6 

&erase micro R/hr 13.4 

e-m_- ____--_-_______---_ 

Note l- Range in background &ma-ray exposure rates for the tliddlesex area is 3.4-13 micro R/hr-. 
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TABLE 6-9 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 3 OWNED BY KENNETH C. KOHL 

Radium-226 
(pCi/g + la) 

.Number of 
. Points 

Average* 

Maximum per 100 m 2, 

Minimum per 100 m2* 

Soil Sample Average** 

2.5 + 0.6 - 

2.9 + 0.5 - 

2.2 + 0.3 - 

2.1 + 1.7 - 

67 

23 

25 

17 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.4 PARCEL NO. 4 

Property owned by Joseph and Mary Volgey; Parcel 4, Lots 11-12, 

Block 318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 

rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the Middlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate'criterion was set at 20 pR/h above ambient 

background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 yR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), . and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-10. Soil sample data are shown in 
Figure 6-8. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.9 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.3 pCi/g. 
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External gamma eXpOSUre rate measurements are reported in Table G-11 

and Figure 6-9. The average external gamma exposure rate in the 
remedial action area was 12.8 pR/h which is below the remedial 
action criterion of 20 pR/h plus background. 

Summaries Of the COnfirmatory data. are presented in Table 6-12. 

Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.5 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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PARCEL 4 
Joseph and Mary Volgey 
217 Mountain Ave. 
Lots 11 and 12 
Block 318 

PROPERTY LINE 

::. 
El 

REMEDIAL ACTION AREA 

20 METERS 

FIGURE 6-9 PARCEL 4, POST REMEDIAL ACTION EXTERNAL 
GAMMA EXPOSURE RATES IN vR/h 
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TABLE 6-10 

Parcel No. 4 owed by Joseph and Rare Volsev 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 kter Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-biest 

--- 
850 
850 
850 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
855 
855 
855 
855 
855 
855 
855 
857.5 
857.5 
S57.5 

. 857.5 
857.5 
857.5 
857.5 
857.5 
El.5 
857.5 
857.5 
857.5 

92.5 
95 
97.5 
60 
62.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
Go 
82.5 
85 
87.5 
bo 
42.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 

Soil Sample Analysis Estimted Ra-226 Concentration in Soil 
Ra-a6 (pCi/9 t/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
-- -- -e-- -- 

2.0 
2.1 
2.0 
0.6 

0.2 +I- 0.1 1.1 
1.4 

0.8 +I- 0.1 2.5 
2.0 

1.1 +/- 0.1 1.8 
2.7 

0.5 tl- 0.1 1.9 
2.5 

1.1 +/- 0.1 2.7 
1.7 
3.1 
4.4 
2.4 
2.4 
2.2 
3.1 
1.6 
1.7 
2.2 
2.2 
2.5 
2.9 
2.7 
2.6 
2.3 
2.2 
2.1 
2.0 

0.9 +I- 0.1 

1.1 +/- 0.1 

1.9 +I- 0.2 

3.9 +/- 0.4 

4.0 +I- 0.4 

1.2 +I- 0.2 

_I-_-__---- _____---------- ___---_--_-- _---- 

l- Soil sanples processed, then placed in Mrinelli beakers for anahis using a high resolution g--ray sPectrotitcrg 
2- In-situ wasurements using a 5cr x 5cn kI(T]) detector. 

4i 
1 
J 
1 
I 
i 
4 
4 
1 
1 
i 
4 
4 
4 
I 

Page 1 of 2 



TABLE 6-10 (continued) 
Parcel No. 4 ouncd bu Joseph and Nary Volsev 

Post Reredial Action h-226 Soil Concentration in Sampler Collected at 5 tkter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

P----B 
845 60 
845 b2.5 
845 65 
845 67.5 
845 70 
845 72.5 
845 75 
845 77.5 
845 80 
845 82.5 
845 85 
845 87.5 
845 90 
845 92.5 
845 95 
845 97.5 
847.5 60 
847.5 62.5 
847.5 65 
847.5 67.5 
847.5 70 
847.5 72.5 
847.5 75 
847.5 77-5 
847.5 80 
847.5 82.5 
847.5 85 
847.5 87.5 
847.5 90 
847.5 92.5 
847.5 95 
847.5 97.5 
850 60 
850 62.5 
850 65 
850 67.5 
850 80 
850 82.5 
850 85 
850 87.5 
850 90 

Soil Sample Analysis Estiwted Ra-2% Concentration in Soil 
Ra-226 (&i/g t/- P-Sisw) (&i/3 In-situ) 

(See Note 1) (See Note 2) 
__---- -- --- 

2.9 
2.9 
2.4 
2’ 
2:; 
2.5 
1.9 
2.8 
2.5 
2.8 
2.6 
2.7 
1.8 
1.9 
2.0 
1.9 
2.4 

1.2 +I- 0.1 2’ 
1:; 

7.5 tl- 0.8 2.9 
2.1 

6.8 +I- 0.7 2.7 
2.5 

0.7 t/- 0.1 2.2 
1.9 

1.1 +/- 0.1 2.0 
2.5 

1.1 +/- 0.1 2.1 
2.1 

0.2 +I- 0.1 0.9 
1.9 

0.7 +I- 0.1 1.9 
2.4 
2.9 
3.4 
3.2 
2.3 
2.0 
2.0 
2.0 
1.4 

-___dI_____--- - -  _______ -_---- e -______ - 

l- Soil sawles Processed, then Placed in aarinelli beakers for analysis usins a high resolution sama-rar spectroneter. 
2- In-situ neasurentents usins a 5ca x 5cs Nal(Tll detector. 
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TABLE 6-11 

Parcel No. 4 orned br Joseph and km Volsev 

Post Remedial Action External Gama-ray Exposure Rate Heasured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-blest (micro Rlhr 1 

(See Note 1) 
---- ------- 

845 65 13.1 
845 75 12.4 
845 85 13.6 
845 95 11.9 
855 65 13.4 
855 85 12.1 

Average micro R/hr 12.8 



TABLE 6-12 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 4 OWNED BY JOSEPH AND MARY VOLGEY 

Radium-226 
(@i/g t 1@ 

Number, of 
Points 

Average* 

Maximum per 100 m 2, 

Minimum per 100 m 2, 

Soil Sample Average** 

2.3 + 0.6 - 

2.5 4 0.6 
1.8 + 0.3 - 

1.9 + 2.1 - 

73 
21 

25 
19 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.5 PARCEL NO. 5 

Property owned by Sasha Garcia; Parcel 5, Lots 13-15, Block 318, 
Borough of Middlesex, New Jersey (Figure 6-l) was decontaminated to 
below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the Middlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate criterion was set at 20 pR/h above ambient 
background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.71, and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

BeCaUSe of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criterion was met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-13. Soil sample data are shown in 
Figure 6-10. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.6 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 1.9 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-14 
and Figure 6-11. The average external gamma exposure rate in the 
remedial action area was 11.6 uR/h which is below the remedial 
action criterion of 20 ,uR/h plus background. 

summaries of the confirmatory data are presented in Table 6-15. 
Based on in Situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 2.5 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 

t 
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Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-West 

----- 

Soil Sample Analysis Estiuted Ra-226 Concentration in Soil 
Ra-226 (&i/g t/- 2-Sism) bCi/9 In-situ) 

(See Note 1) (See Note 2) 
--------------- --------_I----~-- 

820 60 
820 62.5 
820 65 
820 67.5 
820 70 
820 72.5 
820 75 
820 77 
820 80 
820 82.5 ~ 
820 85 
820 87.5 
820 90 
820 92.5 
820 95 
820 97.5 
822.5 75 
822.5 77.5 
822.5 80 
822.5 82.5 
822.5 85 
8 22.5 87.5 
822.5 90 
822.5 92.5 _ 
822.5 95 
822.5 97.5 
825 75 
825 77.5 
825 80 

* 825 82.5 
825 85 
825 87.5 
825 90 
825 92.5 
825 95 
827.5 77.5 
827.5 80 
827.5 82.5 
827.5 85 
827.5 87.5 
827.5 90 

1.8 
2.9 
2.9 
3.0 
1.7 
1.8 
1.7 
1.6 
2.4 
1.7 
2.1 
2.0 
2.1 
2.3 
2.0 
1.6 
1.6 

1.7 +/- 0.2 1.4 
1.6 

1.5 +I- 0.2 1= 
1:; 

0.5 t/- 0.1 1’ 
2:; 

1.3 +/- 0.1 2.4 
2.1 
2.3 
1.8 
1.7 
1.7 
1.6 
1.7 
1.6 
1.6 
1.9 
2.2 

1.2 +/- 0.1 1.9 
1.7 

0.7 tf- 0.1 1.8 
2.1 

1.0 +/- 0.1 2.2 
2.3 

-- ----___-- ----------- ------_I__p_ 

l- Soil samples processed, then placed in rarinelli beakers for analysis using a high resolution gapIw-ray spectrometer, 
2- In-situ measurertents using a 5cr x 5cr NaI(T1) detector. 
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TABLE 5-13 (continued) 
Parcel No. 5 owned by Sasha Garcia 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 tleter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ tieasurerents 

Site Grid Coordinates 
North-South East-West 

-----e-w 

Soil Sawle Analysis 
Ra-226 bCi/g +/- 2-Sign& 

(See Note 1) 
----------- 

827.5 92.5 2.7 +I- 0.3 
827.5 95 
827.5 97.5 0.9 t/- 0.1 
830 77.5 
830 80 
830 82.5 
830 85 
830 87.5 
830 90 
830 92.5 
830 55 
830 97.5 
832.5 77.5 1.3 +I- 0.1 
832.5 80 
832.5 82.5 0.7 t/- 0.1 
832.5 85 
832.5 87.5 1.4 t/- 0.1 
832.5 90 
832.5 92.5 0.7 t/- 0.2 
832.5 95 
832.5 97.5 0.8 +I- 0.1 
835 77.5 
835 80 _ 
835 82.5 
835 85 
835 87.5 
835 90 
835 92.5 
835 95 
835 97.5 
837.5 85 
837.5 87.5 1.4 +I- 0.1 
837.5 90 
837.5 92.5 2.0 +I- 0.3 
037.5 95 
837.5 97.5 1.7 +/- 0.2 
840 85 
840 87.5 
840 50 
840 92.5 
840 95 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
--v-D -- 

2.2 
2.0 
2.9 
2.1 
1.8 
2.2 
2.2 
1.5 
2.2 
2.1 
2.0 
2.2 
2.0 
1.9 
2.0 
2.1 
2.1 
1.9 
0.5 
1.5 
2.3 
2.1 
2.0 
1.8 
1.7 
1.8 
1.5 
0.5 
0.9 
2.5 
2.0 
2.4 
1.8 
1.4 
1.0 
2.2 
2.0 
1.7 
1.5 
1.5 
1.7 

--- ~- ------ ----- 
l- Soil sawles Processed, then Placed in larinelli beakers for analvsis using a high resolution saw-rar wectrxmeter. 
2- In-situ wasurements using a 5cm x 5cr NaI(Tl) detector. 

b3e 2 0f 3 

- - -  
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TABLE 6-13 (continued; 
Parcel No, 5 owned by Sasha Garcia 

Post Rewdirl Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Conceatration at 2.5 Heter Intervals Based on In-situ Heasuresents 

Site Grid Coordinates 
North-South East-West 

---------_ 
840 97.5 
842.5 60 
842.5 62.5 
842.5 65 
842.5 67.5 
842.5 70 
842.5 72.5 
842.5 75 
842.5 77.5 
842.5 80 
842.5 82.5 
842.5 85 
842.5 87.5 
842.5 90 
842.5 92.5 
842.5 95 
842.5 97.5 

Soil SdaPle Analysis 
Ra-226 (&i/9 t/- Z-Sigma) 

(See Note 1) 

2.6 +I- 0.3 

3.5 t/- 0.3 

1.6 +/- 0.2 

1.6 +I- 0.2 

1.0 +I- 0.1 

3.5 +J- 0.3 

2.0 t/- 0.2 

Estiwted ha-226 Coricentration in Soil 
(PCi/9 In-situ) 

(See Note 2) 
a----w-m-- 

1.6 
2.7 
2.8 
2.5 
2.5 
2.5 
2.4 
1.8 
1.7 
1.6 
2.0 
1.8 
1.7 
1.5 
1.9 
1.6 
1.8 

Page 3 of 3 

------ 

P-----_l_--p- ---em 

1- Soil sawles Processed, then Placed in marinelli beakers for analysis usins a high resolution gam-ray spectrowter. 

2- In-situ Peasureutercts usins a 5cr x 5~ NaI1Tl) detector. 
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TABLE 6-14 

Parcel No. 5 owned by Sasha Garcia 

Post Remedial Rction External &-ray Exposure Rate Measured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-West (ricro R/hr) 

(See Note 1) 
----- -_-_-_-__- 

825 75 12.4 
825 85 11.3 
835 85 12.2 
835 95 10.4 

average micro Rlhr 11.6 

--- --- 

Note l- Range in background Gaeaa-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 

Page 1 of 1 59 
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TABLE 6-15 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 5 OWNED BY SASHA GARCIA 

Radium-226 Number of 
(pCi/g + 16) Points 

Average* 1.9 + 0.4 100 - 

Maximum per 100 m2* 2.5 + 0.5 - 15 

Minimum per 100 m2* 1.6 + 0.5 25 - 

Soil Sample Average** 1.6 + 0.8 24 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on-soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 



6.6 PARCEL NO. 6 

property owned by Richard and Johann Smith and Pat and Anna vastano; 
parcel 6, Lots 16-18, Block 318, Borough of Middlesex, New Jersey 
(Figure 6-l) was decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any 100-m 2 

area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-16. Soil sample data are shown in 
Figure 6-12. The average radium-226 concentration in soil over the 
area where remedial action took place was 3.0 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.2 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-17 
and Figure 6-13. The average external gamma exposure rate in the 
remedial action area was 12.6 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-18. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.3 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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TABLE 6-16 
Parcel No. 6 owned by Richard and Johann Smith and Pat and Anna Vastano 

Concentration at 2.5 tleter Intervals Based on In-situ Heasurewnts 
Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Meter Intervals 

and Estiaated Ra-226 Soil 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis Estiaated Ra-226 Concentration in Soil 
Ra-226 (&i/g +I- 2-Sislaa) (pCi/9 In-situ) 

(See Note 1) (See Note 2) 
--_l_---_l_ - 

1.7 
1.8 
1.7 
1.7 
1.3 
0.9 
0.9 
1.2 
1.7 
1.7 

2.2 tt- 0.2 
1.7 

7.4 t/- 0.7 3.2 
1.8 

5.7 +I- 0.6 2.6 
3.0 

6.4 +I- 0.6 3.1 
2.5 

4.9 +I- 0.5 2.2 
1.7 

0.8 +I- 0.1 2.1 
2.1 
2.2 
2.8 
1.9 
2.9 
2.4 
2.0 

l.b +I- 0.2 1.8 
1.8 

2.7 +I- 0.3 2.5 
1.4 

2.4 +/- 0.2 2.0 
1.8 

0.7 tl- 0.1 1.5 
1.7 
1.9 
1.8 
1.7 
1.8 
2.4 

e--m-- 
800 70 
800 72.5 
800 75 
800 77.5 
800 80 
800 82.5 
800 85 
800 87.5 
800 90 
800 97.5 ‘~ 
802.5 67.5 
802.5 70 
802.5 72.5 
802.5 75 
802.5 77.5 
802.5 80 
802.5 82.5 
802.5 85 
802.5 87.5 

CIC 8oL.J 90 
802.5 97.5 
EKE 82.5 
805 85 . . 
805 87.5 
805 90 
805 92.5 
805 95 
805 97.5 
807.5 82.5 
807.5 85 
807.5 87.5 
807.5 90 
807.5 92.5 
807.5 95 
807.5 97.5 
810 82.5 
810 85 
810 87.5 
810 90 
810 92.5 
810 95 

- --- ---- ------------ ________ 
I 

I 

1- Soil sawles Processed, then placed in marinelli beakers for analysis usins a high resolution saw-ray spectrometer. 
2- In-situ measurements using a 5cr x 5cn NaIITl) detector. 

I Page 1 of 3 
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TABLE 6-16 (cnntinusd! 
Parcel No. 6 owned by Richard and Johann Smith and Pat and Anna Vastano 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at ‘; tleter Intervals 
artd Estimated Ra-226 Soil Concentration at 2.5 kter Intervals Based on In-situ Heasurerents 

Site Grid Coordioates 
North-South East-Uest 

---- 
810 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
815 
817.5 
817.5 
817.5 
817.5 
817.5 

I 817.5 

I 817.5 
817.5 

97.5 
60 
62.5 
65 
67.5 
70 
72.5 
75 
17.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 

5.2 t/- 0.5 

1.7 +I- 0.2 

0.9 t/- 0.1 

0.9 tt- 0.1 

1.2 
2.4 
2.5 
2.4 
3.0 
2.2 
2.4 
2.2 
2.0 
2.2 
2.2 
2.0 
3.1 
1.8 
1.8 
2.6 
1.4 
0.7 
1.1 
1.4 
2.3 
2.4 
3.7 
2.4 
3.3 
2.5 
2.8 
2.4 
2.4 
3.9 
3.7 
3.2 
1.3 
1.9 
2.8 
3.3 
1.9 
2.5 
3.2 
2.1 
1.9 

e-e-- 

I 

- pv_--1_-1 ---- __ ______ -- ____ ----_----__-- 

l- Soil samples Processed, then Placed in rsrinelli beakers for analysis using a high resoluti6n 9ama-ral spectrometer’ 

2- In-situ measurements usins a 5cm x 5cr HaI detector. 

Page 2 of 3 
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Soil Sample Analysis Estimted Ra-226 Concentration in Soil 
Ra-226 (&i/9 +/- 2-Sigma) (&i/s In-situ) 

(See Note 1) (See Note 21 

4.9 +/- 0.5 

5.3 t/- 0.5 

5.8 tt- 0.6 

7.6 +I- 0.8 

1.5 +I- 0.1 

1.3 +/- 0.1 

2.2 +I- 0.2 

0.6 +I- 0.1 



TABLE 6-16 (continued) 

Parcel 1\13. 6 owned by Richard and Johann Smith and Pat and Anna Vastano 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Mer Intervals 
and Estimated Ra-226 S6il Concentration at 2.5 tleter Intervals Based on In-situ lleasuredents 

Site Grid Coordinates 
North-South East-West 

d-P-- 

817.5 80 
817.5 .82.5 
817.5 85 
817.5 87.5 
817.5 90 
817.5 92.5 
817.5 95 
817.5 97.5 

Soil Sample Analysis 
Ra-226 (&i/g t/- 2-Sigma) 

(See Note 1) 
P----P-_ 

1.0 t/- 0.1 

1.6 +/- 0.2 

2.7 tf- 0.3 

0.8 +I- 0.1 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 2) 
------------ ---_ 

2.0 
2.5 
2.1 
2.3 
1.9 
2.1 
2.0 
1.2 

-- --- ----- 
l- Soil sawles Processed, then placed in mrinelli beakers for analysis using a high resolution mm-ray spectrometer. 
2- In-situ measurements using a 5cr x 5cm Nal(T11 detector. 

%ge 3 0f 3 
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TABLE ‘5-17 

Parcel No. 6 owned by Richard and Johann Smith and Pat and Anna Vostano 

post ReMdial fiction External &ma-ray Exposure Rate Measured at 10 tieter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-West (micro R/hr) 

(See Note 11 
------ m-----w 

805 85 12.4 
805 95 11.9 
815 b5 11.8 
815 75 12.4 
815 85 13.2 
815 95 13.7 

Average micro R/hr 12.6 

---- 

Note l- Range in tacksrourtd Gamma-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-18 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 6 OWNED BY RICHARD AND JOHANN SMITH 
AND PAT AND ANNA VASTANO 

Radium-226 
(pci/g 5 lc-1 

Number of 
Points 

Average* 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

2.2 + 0.6 - 

2.3 + 0.6 - 

2.1 + 0.7 - 

3.0 + 2.3 - 

89 

25 

25 

26 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.7 PARCEL NO. 7 

Radiological testing of property owned by Micheal and Maria Vastano; 
Parcel 7, Lots 19-20, Block 318, Borough of Middlesex, New Jersey 
(Figure 6-l) indicated that no remedial action was necessary. 

Based on measurements made in 1978 as part of the engineering 
assessment for property in the vicinity of the former MSP, portions 
of Parcel 7 were designated as requiring remedial action. During 

the early stages of Phase II, surveys were made in all identified 

remedial action areas to more clearly define the boundaries of 
excavation (5 pCi/g radium-226 plus background isoline). The 

average radium-226 soil concentration on Parcel 7 was 2.4 + 2.0 
pCi/g and the maximum observed concentration was.4.1 2 2.0 pCi/g, as 

shown in Figure 6-14. The uncertainty in these concentrations is 
representative of the 95 percent confidence interval. The external 

gamma exposure rate on this property was in the range of 10 to 13 

yR/h l 
As a result of these surveys, it was determined that cleanup 

was not required on this parcel. 
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6.8 PAR&L NO. 8 

Property owned by Rosamilia; Parcel 8, a triangular property bounde 
by Wood Avenue, the former MSP,and Parcels 4-7, Borough of 
Middl,esex, New Jersey '(Figure 6-l) was decontaminated during 1980 a 
part of Phase I. No further remedial action was required during 

: Phase II (Ref. 5). 
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6.9 PARCEL NO. 9 

Radiological testing of property owned by William and Virginia 
Drake: Parcel 9, Lots 34-35, Block 319, Borough of Middlesex, New 
Jersey (Figure 6-l) indicated that no remedial action was necessary. 

Based on measurements made in 1978 as part of the engineering 
assessment for property in the vicinity of the former MSP, a small 
portion of Parcel 9 was designated as requiring remedial action. 
Prior to initiation of the cleanup of Parcel 9, the remedial action 

criterion was increased from 5 pCi/g radium-226 to 5 pCi/g 
radium-226 plus background (Ref. 6). The background concentration 
of radium-226 in the Middlesex area was determined to be 1 pCi/g. 
Due to this increase in the remedial action criterion, the 
excavation boundary was moved into the eastern edge of Parcel 10, 
thereby excluding Parcel 9. A soil sample was collected from the 
northwest corner of Parcel 9, as shown in Figure 6-15, and 
analyzed. The radium-226 concentration was determined to be 
5.3 + 2.0 pCi/g including background. The uncertainty expressed in 
this concentration represents the 95 percent confidence interval. 
When the soil sample concentration of 5.3 pCi/g is compared with the 
remedial action criterion of 5 pCi/g radium-226 plus background, or 
6 pCi/g radium-226, the result confirms that no remedial action was 
required. 
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6.10 PARCEL NO. 10 

I{ 
t I 

property owned by Doe Realty Corp. Inc.; Parcel 10, Lots 36-37, 
Block 319, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Mid,dlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the Middlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate criterion was set at 20 MR/h above ambient 
background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-19. Soil sample data are shown in 
Figure 6-16. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.2 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.7 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-20 
and Figure 6-17. The average external gamma exposure rate in the 
remedial action area was 12.4 uR/h which is below the remedial 
action criterion of 20 pR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-21. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 3.3 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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TABLE 6-19 
Ppcel No. 10 orned by Doe Real tv Corp.* Inc. includins adjacent Borough Easement 

Post Reaedial Action Ra-224 Soil Concentration in Sawles Collected at 5 kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lieter Intervals Based on In-situ tleasurercr~ts 

Site Grid Coordinates 
North-South East-t&t 

------ 
730 
730 
732.5 
732.5 
732.5 
732.5 
732.5 
735 
735 
735 
735 
735 
735 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
740 
740 
740 
740 
740 
740 
742.5 
742 5 
74215 
742.5 
742.5 
745 
745 
745 
745 
745 
745 
747.5 
747.5 
747.5 
747.5 
747.5 

145 
147.5 
145 
147.5 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 

Soil Sawle Rnalvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
----I --- - ----------- ----- 

3.3 
3.0 
2.3 

2.6 +I- 0.3 2.4 
1.2 +I- 0.1 2.4 

2.6 
2.0 +I- 0.2 2.4 

2.2 
2.2 
2.0 
2.2 
1.9 
2.4 
2.0 

1.3 +/- 0.1 1.6 
2.2 

1.6 ti- 0.2 1.5 
2.1 

1.1 t/- 0.1 1.6 
2.4 
2.6 
2.5 
2.5 
2.2 
2.0 
2.5 

1.1 +/- 0.1 2.5 
0.8 +/- 0.1 2.4 

2.1 
1.6 +I- 0.2 2. 7 

2.6 
2.5 
2.3 
2.6 
2.3 
3.9 
2.5 

1.4 +I- 0.1 2.0 
2.6 

1.0 +I- 0.1 2.7 
2. 7 

-_----------------- __--__I_____ 

l- Soil samples proceSSed, then placed in mrinelli beakers for analysis usins a hish resolution Tam&a-m SFeitrOReter. 

2- In-situ wasu~crents usins a 5ca x 5cs NaIITl) detector-. 
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Site Grid Coordinates 
North-South EastSlest 

---em--- 

Soil !kwle F\nalvsis Estimated Ra-226 Concerltrati6ri in Soil 
Ra-226 (Pcih t/- 2-Sisara) (&i/9 In-situ) 

(See Note 1) t&e Note 2) 
____--------- ------------_--_----_I______ 

747.5 157.5 
750 145 
750 147.5 
750 150 
750 152.5 
750 155 
750 157.5 
752.5 145 
752.5 147.5 
752.5 150 .I 
752.5 152.5 
752.5 155 
752.5 157.5 
755 145 
7!55 147.5 
755 150 
755 152.5 
755 155 
755 157.5 
757.5 145 
757.5 147.5 
757.5 150 
757.5 152.5 
757.5 155 
757.5 157.5 
760 145 
760 147.5 
760 150 
760 152.5 
760 155 
7b0 157.5 
762.5 145 
762.5 147.5 
762.5 150 
7b2.5 152.5 
762.5 155 
762.5 157.5 
765 145 
765 147.5 
765 150 
765 152.5 

1.0 +/- 0.1 

0.8 +I- 0.1 

1.0 t/- 0.1 

1.3 +I- 0.1 

0.9 t/- 0.1 

0.9 +t- 0.1 

1.0 +/- 0.1 

1.1 +/- 0.1 

0.9 +/- 0.1 

1.1 +I- 0.1 

2.6 
2.6 
2.5 
2.6 
2.6 
2.7 
2.9 
2.5 
2.4 
2.7 
2.4 
2.5 
2.7 
2.4 
2.3 
2.6 
2.5 
2.5 
2.6 
2.7 
2.7 
2.9 
2.9 
2.8 
2.7 
2.7 
2.5 
2.7 
5.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.3 
3.2 
2.9 
2.7 
2.9 
3.1 
2.8 

------m-e- --------------------- --_______l_l_ ----- 

l- sOi1 SamPles PrOcessed, then placed in mrinelli beakers for analrsis using a high resolutior, g-a-ray spectr6~ettro 
2- In-Situ @easurewnts using a 5cr x 5cp1 HaI detector. 
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TABLE 6-19 (continued) 
Parcel No. 10 owed by Doe Realty Corp., Inc. including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Ileter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Reasureaents 

Site Grid Coordinates 
North-South East-kst 

7b5 155 
765 157.5 
767.5 142.5 
767.5 145 
7677.5 147.5 
767.5 150 
767.5 152.5 
767.5 155 
761.5 157.5 
770 142.5 
770 145 
770 147.5 
770 150 
770 152.5 
770 155 
770 157.5 

Soil !Zia.wle Analysis 
Ra-226 (PCils t/- 2-Sigma) 

(See Note 11 
----------- 

1.8 +I- 0.2 

1.2 +/- 0.1 

1.1 +/- 0.1 

Estimated Ra-22b Cuncentration in Soil 
(pCil9 In-situ) 

(See Note 2) 
------------------------------ 

2.9 
4.2 
2.9 
3.2 
6.1 
3.3 

. 3.4 
3.1 
3.3 
2.4 
2.9 
2.8 
3.0 
2.9 
3.0 
3.1 

v----e ----- 
------ 

l-Soil suples processed, then placed in WrineIIi beakers for analysis using a high resolution g-a-ray 5Feitr6wter. 
2- In-situ weasurcaents using a 5cu x 5cr MaI(Tl) detector. 
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1’1 TPBLE 6-20 
Parcel No. 10 owed by Doe Realty Corp., Inc. including adjacent Borough Easebent 

Post Remedial Action External C&m-ray Exposure Rate Heasured at 10 tleter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-blest (micro R/hr 1 

(See Note 1) 
-------- ------------------_-___ 

735 145 13.1 
735 155 : 12.6 
745 145 11.4 
745 155 12.2 
755 145 11.4 
755 155 12.5 
7b5 155 13.6 

Averaw micro Rlhr 12.4 

Note l- Range in background Gamma-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-21 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 10 OWNED BY DOE REALTY CORP, INC. 
INCLUDING ADJACENT BOROUGH EASEMENT 

ri 

Radium-226 Number of 
(pCi/g + lc) Points 

Average* 2.7 + 0.6 100 - 

Maximum per 100 m 2, .a 3.3 + 0.8 25 

Minimum per 100 m2* 2.2 + 0.4 - 25 

Soil Sample Average** 1.2 + 0.4 24 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.11 PARCEL NO. 11 

Property owned by DeAngelis Builders Inc; Parcel 11, Lot 38, Block 
319, Borough of M iddlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for M iddlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the M iddlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate criterion was set at 20 nR/h above ambient 
background. Background external gamma exposure rates in the 
M iddlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m  area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-22. Soil sample data are shown in 
F igure 6-18. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.6 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.8 pCi/g. 



External gamma exposure rate IIIeaSUreIIIentS are reported in Table 6-23 
and Figure 6-19. The average external gamma exposure rate in the 
remedial action area was 13.4 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-24. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 3.3 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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PARCEL II” 
DeAngelis Builders, Inc. 
Lot 38 
Block 319 
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0 10 20 METERS 

FIGURE 6-18 PARCEL 11, POST REMEDIAL ACTION RADIUM-226 
CONCENTRATION IN SOIL IN pCi/g 
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PARCEL 11” 
DeAngelis Builders, Inc. 
Lot 38 
Block 319 

- PROPERTY LINE 

:::: , I:: REMEDIAL ACTION AREA :: :: 

*Includes Borough Easement 20 METERS 

FIGURE 6-19 PARCEL 11, POST REMEDIAL ACTION EXTERNAL 
GAMMA EXPOSURE RATES IN pR/h 
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$ I 

l- Soil 
2- In-s 

san~les Processed, 
itu wasurements us 

--- - _-___-______-_- -- 

then placed in sarinelli beakers for analrsis using a higIl resolution g-a-ray speitrowter* 
ins a 5cn x 5cm NaI(Tl) detector. 

E.5 
732.5 
732.5 
735 
735 
735 
737.5 
737.5 
737.5 
740 
740 
740 
742.5 
742.5 
742.5 
745 
745 
745 
747.5 
747.5 
747.5 
750 
750 
750 
752.5 
752.5 
752.5 
755 
755 
755 
757.5 
757.5 
757.5 
760 
7b0 
760 
760 
760 

103 
160 
162.5 
lb5 
160 
162.5 
lb5 
160 ~ 
142.5 
165 
160 
162.5 
lb5 
lb0 
162.5 
165 
160 
162.5 
lb5 
lb0 
162.5 
165 
lb0 
162.5 
lb5 
lb0 
162.5 
lb5 
160 
162.5 
lb5 
160 
162.5 
lb5 
i&O 
162.5 
lb5 
167.5 
170 

1.0 t/- 0.1 

0.7 tf- 0.1 

1.1 t/- 0.1 

0.6 t/- 0.2 

1.1 +/- 0.1 

1.1 +/- 0.1 

1.9 
2.9 
2.7 
3.4 
1.9 
1.3 
2.3 
2.1 
2.1 
2.4 
2.3 
2.4 
2.9 
2.6 
2 .5 
2.6 
2.7 
2.5 
2.6 
2.5 
2.5 
2.8 
2.9 
2.7 
3.0 
2.9 
3.0 
3.2 
3.0 
2.8 
2.9 
2.7 
2.7 
3.0 
3.0 
2.8 
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TABLE 6-22 (continued) 

Parcel No. 11 owed by Dekselis Builders, Inc. including adjacent Boroush Easebent 

Post Rewdial Action Ra-226 Soil Concerltration in SanPles Collected at 5 Ileter Irltervals 
and Estimted Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ lieasurewnts 

Site Grid Coordinates 
North-South East-kt 

760 172.5 
760 175 
760 177.5 
760 180 
7b0 182.5 
762.5 lb0 
762.5 162.5 
762.5 165 
765 lb0 
765 162.5 
765 lb5 
7b5 167.5 
767.5 lb0 
767.5 162.5 
767.5 lb5 
770 lb0 
770 162.5 
770 165 

Soil Swle Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sisma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
------------ -----------------------_----- 

2.8 
3.0 
3.6 
2.9 
3.7 
3.0 

2.0 t/- 0.2 3.1 
2.9 
5.8 
3.8 
3.5 
3.1 
3.4 

5.2 t/- 0.5 3.5 
3.4 
3.6 
3.1 
3.4 

----------- ---------------- ------------ 
I- Soil samples processed, then placed in marinelli beakers for analvsis usins a high resolution %ri@a-ray spectrometer. 
2- In-Situ wasurements usins a 5m x 5cn NaI(T1) detector. 
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TABLE 6-23 
Pa&cl No. II owed by Dehselis Builders1 Inc. inclualns adjacent Borough Easement 

Post Remedial fiction External &ma-ray Exposure Rate Heasured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-WA (micro R/hr 1 

(See Note 1) 
_---m-v---- ___-__--__--- -w-w-- 

735 165 12.4 
745 lb5 13.0 
755 lb5 14.0 
745 165 14.1 

herase ricro R&r 13.4 

-- --_- P_-_--- - -______ 

Note l- Range in background m-ray exposure rates for the lliddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-24 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 11 OWNED BY DeANGELIS BUILDERS, INC. 
INCLUDING ADJACENT BOROUGH EASEMENT 

Radium-226 Number of 
(pCi/g + 14  Points 

Average* 2.8 + 0.7 57 - 

Max imum per 100 m2* ~ 3.3 + 0.6 25 - 

M inimum per 100 m2* 2.2 + 0.5 25 - 

Soil Sample Average** 1.6 + 1.5 8  - 

* Based on a  series of in situ gamma measurements made at 2.5-m 
intervals using a  5  x.5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a  lithium-drifted germanium Ge(Li) detector. 
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6 .1 2  P A R C E L  N O . 1 2  

P ro p e rty  o w n e d  b y  th e  B o ro u g h  o f M i d d l e s e x ; P a rc e l  1 2 , L o ts  3 9 -4 4 , 
B l o c k  3 1 9 , B o ro u g h  o f M i d d l e s e x , N e w  J e rs e y  (F i g u re  6 - l )  w a s  
d e c o n ta m i n a te d  to  b e l o w  c r i te r i a  s p e c i fi e d  b y  D O E . 

R e m e d i a l  a c ti o n  c r i te r i a  fo r  M i d d l e s e x  P h a s e  II w e re  e s ta b l i s h e d  fo r  
ra d i u m -2 2 6  c o n c e n tra ti o n s  i n  s o i l  a n d  e x te rn a l  g a m m a  e x p o s u re  
ra te s . T h e  ra d i u m -2 2 6  s o i l  c o n c e n tra ti o n  c r i te r i o n  w a s  s e t a t 5  
p C i /g  a b o v e  b a c k g ro u n d . T h e  b a c k g ro u n d  c o n c e n tra ti o n  o f ra d i u m -2 2 6  
i n  th e  M i d d l e s e x  a re a  w a s  d e te rm i n e d  to  b e  1  p C i /g . T h e  e x te rn a l  
g a m m a  e x p o s u re  ra ‘te  c r i te r i o n  w a s  s e t a t 2 0  u R /h  a b o v e  a m b i e n t 
b a c k g ro u n d . B a c k g ro u n d  e x te rn a l  g a m m a  e x p o s u re  ra te s  i n  th e  
M i d d l e s e x  a re a  ra n g e d  fro m  3 .4  to  1 3  u R /h . S o i l  s a m p l e  a n a l y s e s  
(s e e  S e c ti o n  4 .8 ), e x te rn a l  g a m m a  e x p o s u re  ra te  m e a s u re m e n ts  (s e e  
S e c ti o n  4 .7 ), a n d  i n  s i tu  g a m m a  m e a s u re m e n ts  (s e e  S e c ti o n  4 .6 ) w e re  
u s e d  to  d e te rm i n e  c o m p l i a n c e  w i th  th e  re m e d i a l  a c ti o n  c r i te r i a . 

B e c a u s e  o f th e  h e te ro g e n e o u s  n a tu re  o f th e  c o n ta m i n a ti o n  i n  th e  
re m e d i a l  a c ti o n  a re a , i n  s i tu  g a m m a  m e a s u re m e n ts  w e re  u s e d  a s  th e  
p r i m a ry  m e th o d  o f c o n fi rm i n g  c o m p l i a n c e . A  c a l i b ra ti o n  fa c to r w a s  
u s e d  to  e s ti m a te  th e  ra d i u m -2 2 6  c o n c e n tra ti o n s  i n  s o i l  fro m  th e  i n  
s i tu  g a m m a  m e a s u re m e n ts  (s e e  A p p e n d i x  A ). T h e  re m e d i a l  a c ti o n  
c r i te r i a  w e re  m e t i f th e  a v e ra g e  ra d i u m -2 2 6  c o n c e n tra ti o n  b a s e d  o n  
i n  s i tu  g a m m a  m e a s u re m e n ts  d i d  n o t e x c e e d  6  p C i /g  i n  a n y  l o o -m 2  
a re a  a n d  th e  ra d i u m -2 2 6  c o n c e n tra ti o n  i n  a n y  5  x  5  m  a re a  d i d  n o t 
e x c e e d  1 1  p C i /g  (tw i c e  th e  g e n e ri c  c l e a n u p  c r i te r i o n  o f 5  p C i /g  p l u s  
b a c k g ro u n d ). 

D a ta  c o l l e c te d  b y  i n  s i tu  g a m m a  m e a s u re m e n ts  a n d  s o i l  s a m p l e  

a n a l y s e s  a re  p re s e n te d  i n  T a b l e  6 -2 5 . S o i l  s a m p l e  d a ta  a re  s h o w n  i n  
F i g u re  6 -2 0 . T h e  a v e ra g e  ra d i u m -2 2 6  c o n c e n tra ti o n  i n  s o i l  o v e r th e  
a re a  w h e re  re m e d i a l  a c ti o n  to o k  p l a c e  w a s  1 .6  p C i /g  b a s e d  o n  
a n a l y s e s  o f s o i l  s a m p l e s . B a s e d  o n  i n  s i tu  g a m m a  m e a s u re m e n ts , th e  
a v e ra g e  c o n c e n tra ti o n  o f ra d i u m - 2 2 6  i n  s o i l  w a s  2 .7  p C i /g . 

9 2  



z,Exterrlal gamma eXpOSUre rate measurements are reported in Table 6-26 

and Figure 6-21. The average external gamma exposure rate in the 
remedial action area was 13.2 uR/h which is below the remedial 

"n":-action criterion of 20 yR/h plus background. 
. 

-1; summaries Of the confirmatory,data are pfesented in Table C-27. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 3.2 pCi/g. The data presented .,4 
demonstrate that remedial action criteria were met. 

93 

--- . 



770.0 

760.0 

\ 
% i 

760.0 

740.0 

730.0 

220.0 210.0 200.0 190.0 160.0 170.0 160.0 

PARCEL 12” 
Borough of Middlesex 
Lots 39-44 
Block 319 

*Includes Borough Easement 

- PROPERTY LINE 

’ -X- FENCE LINE 

‘. .:::. ‘: 

El 
: :.. ::.. REMEDIAL ACTION AREA .I. :;:.. 

20 METERS 

1 

I 
i 

1 
i 
1 
il 
d 
I 
I 
1 
I 

1 
1 
I 
I 
1 

4 
I 

I 

FIGURE 6-20 PARCEL 12, POST REMEDIAL ACTION RADIUM-226 ; 
CONCENTRATION IN SOIL IN pCi/g 
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Parcel No. 12 and Borough Easement owed bu Borough of Hiddlesex 

Concentration at 2.5 Heter Intervals Based on In-situ tleasurewnts 
Post Reredial Action Ra-226 Soil Concentration in Sables Collected at 5 Heter Intervals 

and Estimated Ra-226 Soil 

Site Grid Coordinates 
North-South East-West 

Soil Sample Analysis Estimtcd Ra-226 Concentration in Soi\ 
Ra-226 (&i/s t/- 2-Sisra) (fG/9 In-situ) 

(See Note 1) (See Note 21 
------------- ---------- 

2.4 
2.3 
2.3 
2.2 
2.2 
2.3 
2.4 
2’ 
2:; 
2 .5 
2.3 
2’ 
2:; 
2.9 
3.2 
3.0 
3.1 

1.0 +I- 0.1 2.0 
2.8 

1.4 +I- 0.1 2.7 
2.5 

2.0 +I- 0.2 2.3 
2.6 

1.2 +I- 0.1 2.4 
2.4 

1.6 +I- 0.2 2.8 
2.5 

0.9 +/- 0.1 2.3 
2.5 

0.9 t/- 0.1 2.6 
3.5 

5.0 +I- 0.5 3.6 
3.4 
1.3 
2.2 
2.4 
2.3 
2 .5 
2.4 
2.3 
2.5 

- -- 

-.. 

730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
733.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
735 
735 
735 
735 
735 
735 
735 
735 

147.5 
170 
172.5 
17s 
177.5 
180 
182.5 
185 
187.5 
190:’ 
192.5 
195 
197.5 
200 
202.5 
205 
207.5 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 
187.5 
190 
192.5 
195 
197.5. 
200 
202.5 
205 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 

l- Soil samples Processed, then Placed in winelli beakers for 
2- In-situ seasurewnts using a 5cs x 5cm Nal(T1) detector. 

analrsis using a high resolution g--ray 
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l- SOi1 san~les processed, then placed in marinelli beakers for analfsis using a high resolution sama-ra’f 5PeCtrOwter. 
2- In-Situ measurements using a 5cr x Scr NaI(T1) detector. 
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TABLE 6-25 (continuEdI 

Parcel No. 12 and Borough Easewnt wned by Borough of Hiddlesex 

Post Remedial fiction Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentratiorl at 2.5 Mer Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-West 

---- ---- 

Soil Saa~le Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g +I- P-Sigma) (PCi/9 In-situ) 

(See Note 1) (See Note 2) 
----I__-- -------- ---------____ 

735 187.5 
735 190 
735 192.5 : 
735 195 
735 197.5 
735 200 
735 202.5 
737.5 167.5 
737.5 170 
737.5 172.5 
737.5 175 ) 
737.5 177.5 
737.5 180 
737.5 182.5 
737.5 185. 
737.5 187.5 
737.5 190 
737.5 192.5 
737.5 195 
737.5 197.5 
737.5 200 
737.5 202.5 
740 167.5 
740 170 
740 172.5. 
740 175 
740 177.5 
740 180 
740 182.5 
740 185 
740 187.5 
740 190 
740 192.5 
740 195 
740 197.5 
740 200 
742.5 167.5 
742.5 170 
742.5 172.5 
742.5 175 
742.5 177.5 

3.7 +I- 0.4 

1.5 ti- 0.1 

1.2 t/- 0.1 

1.2 t/- 0.1 

0.7 t/- 0.1 

1.1 t/- 0.1 

0.8 t/- 0.1 

3.5 +I- 0.3 

3.3 +I- 0.3 

1.0 +/- 0.1 

2.7 
2.7 
2.4 
2.6 
2.6 
3.0 
3.4 
1.6 
2.8 
3.0 
2.4 
2.1 
2.4 
2.4 
2.3 
2.3 
2.3 
2.5 
3.2 
2.8 
3.1 
5.1 
2.6 
2.7 
2.7 
2.4 
2.3 
2.6 
2.5 
2.3 
2.3 
2.5 
2 05 
2.6 
2.7 
2.6 
2.9 
2.6 
3.1 
2.3 
2.4 
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TABLE 6-25 (continuec) 

Parcel No, 12 and Borough Easennt owned br Borough of Hiddlesex 

Post Rewdial Action Ra-226 Soil Concentration in Samples Collected at 5 tMer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Neasuresents 

Site Grid Coordinates 
North-South East-blest 

742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
741.5 
747.5 
747.5 
747.5 
750 
750 
750 
750 
750 
7% 
755 
754J 
750 
750 
752.5 
752.5 

-- 

-.. 

180 
182.5 
185 
187.5 
190 
lp2.5 
195 
167.5 
170 
172.5 
175 ‘I 
177.5 
180 
152.5 
185 
187.5 
l?O 
192.5 
195 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 
187.5 
130 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 
187.5 
190 
167.5 
170 

Soil %wle Analysis 
Ra-226 (&i/g t/- 2-Sigma) 

(See Note 1) 

1.5 t/- 0.2 

1.1 +/- 0.1 

1.3 +/- 0.1 

1.0 +/- 0.1 

0.7 +t- 0.1 

1.8 +I- 0.2 

1.2 +/- 0.1 

1.1 +/- 0.1 

1.3 +/- 0.1 

Estiatated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
__------------------ -v- 

3.0 
2.6 
2.8 
2.4 
2.7 
2.5 
2.7 
2.6 
2.5 
2.6 
2.5 
2.6 
2.7 
2.8 
3.0 
2.8 
2.9 
3.0 
3.2 
2.6 
2’ 
2:; 
2.4 
2.3 
2 .5 
2.8 
2.8 
2.8 
2.7 
2.8 
2.7 
2.6 
2.6 
2.6 
2.7 
2.7 
2.8 
2.8 
2.9 
2.7 
2.5 

--------m-v ----- ------ ---------------____-__-- 

l- Soil samples Processed, then Placed in larinelli beakers for ahalvsis using a high resolution 
2- In-situ measurewnts using a 5ca x 5cr NaI(T1) detector. 

Fage 3 of 4 
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TABLE 6-25 (continued) 

Parcel No. 12 and Borough Easewnt awed by Borough of Niddlesex 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lleter Intervals Based OR In-situ Neasurements 

Site Grid Coordinates 
North-South East-U& 

--------e-w- 
752.5 172.5 
752.5 175 
752.5 in.5 
752.5 180 
752.5 182.5 
752.5 185 
755 167.5 
755 170 
755 172.5 
755 175 
755 177.5 
755 180 
755 182.5 
755 185 
755 187.5 
757.5 167.5 
757.5 170 
757.5 172.5 
757.5 175 
757.5 177.5 
757.5 180 
757.5 182.5 
757.5 185 
762.5 167.5 
762.5 170 
762.5 172.5 
762.5 175 
762.5 177.5 
762.5 1’20 
765 170 
765 175 
765 177.5 
767.5 170 
767.5 172.5 
767.5 175 
770 167.5 
770 170 
770 172.5 
770 175 

Soil Sawle Analysis Estimated Ra-226 Comntration in Soil 
Ra-226 (&i/g +/- 2-Sigma) (pCi/9 In-situ) 

(See Note 1) (See Note 2) 
--- ------------------------____ 

1.0 +I- 0.1 2.3 
2.2 

1.2 t/- 0.1 2.5 
2.4 

1.3 +I- 0.1 2.8 
2.6 
2.9 
3.6 
3.0 
2.9 
2.3 
2.8 
2.8 
2.9 
4.0 

2.9 +I- 0.3 3.5 
2.9 

0.9 t/- 0.1 2.6 
2.6 

1.3 +/- 0.1 2.7 
2.4 

2.5 +I- 0.2 3.2 
3.2 

0.8 +/- 0.1 2.6 
2.7 

1.7 t/- 0.2 3.1 
3.1 

1.2 +/- 0.1 3.0 
2. 9 
3.0 
3.1 
4.2 
3.1 

1.3 +/- 0.1 3.7 
3.4 
3.3 
3.6 
3.8 
3.4 

-----__-----------____II____ - - - - - - - - _ - - - - - - -  

!- SOi1 samples Processed, then placed in marinelli beakers for analysis using a high resolution %&a-ray wectrotiter. 
2- In-situ measurements using a 5cn x 5cm NaI(T1) detector. 
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TABLE 6- 26 
Parcel No. 12 and Boroush Easewnt owed bu Boroush of Riddlesex 

post Remedial Action External Gama-rav Exposure Rate tkasurrd at 10 tleter Interva\s 

Site Grid Coordinates 
North-South East-West 

Exposure Rate 
(micro R/hr) 
(See Note 1) 

____----------- --_---------------- 
73 175 12.4 
735 185 12.6 
735 195 10.1 . 

12.9 . 745 175 
745 185 13.8 
745 195 15.6 
755 175 13.1 
765 175 14.8 

Averase micro R/hr 13.2 

-_-____-____________________________ 
Note l- Range in backsrcrund U-rar exposure rates for the Hidd\esex area is 3.4-13 hicro Rlhr. 

100 

..-__ .)I* _ _-- .-_ 



TABLE 6-27 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 12 AND BOROUGH EASEMENT OWNED BY 
BOROUGH OF MIDDLESEX 

Radium-226 Number of 
(pCi/g + 14 Points 

Average* 2.7 + 0.4 170 - 

Maximum per 100 m 2, .i 3.2 2 0.3 25 

Minimum-per 100 m2* 2.2 2 0.3 25 

Soil Sample Average** 1.6 + 0.9 42 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.13 PARCEL NO. 13 

Property owned by Lori Construction Co.; Parcel 13, Lots 19-22, 
Block 319, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Prior to the start of Phase II remedial action, excavation limits 
were estimated based on site characterization data collected by 

other DOE contractors and by NLO/BNI. These estimates were used for 
subcontractor bid purposes. Because the excavation limits were not 
absolute, the excavation of soil was monitored using in situ gamma 
measurements. When these measurements indicated that an area had 
been cleaned to criteria levels, excavation ceased. 
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,WP=* 
L In situ gamma measurements collected from a loo-m2 area centered 

at grid coordinates 700.0, 165.0 indicated an average radium 
concentration of 2.5 pCi/g; therefore, excavation ceased prior to 
reaching this area. A PIC measurement indicated an external gamma 

exposure rate of 11.8 uR/h at grid point 705.0, 175.0. 

The average of three soil samples collected from the loo-m2 area 
centered at grid point 700.0, 165.0 and analyzed in the EIC 
laboratory indicated elevated radium-226 concentrations of 6.3, 5.0, 
and 10.0 pCi/g with an average of 7.1 pCi/g. The average of four 
soil samples centered at grid point 700.0, 160.0 (6.3, 10.0, 1.3, 

and 7.1 pCi/g) was 6.2 pGi/g. Both averages slightly exceeded the 
remedial action criterion for radium-226 in soil. However, only one 
sample, representing a 25-m 2 area, raised the averaqes for both 
loo-m2 areas above the criterion. Given the limited area1 extent 
of the contamination, the concentration thereof, and the 
remobilization costs, it was decided that excavation of the area was 
not warranted. The averages are surface concentrations. 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-28. Soil sample data are shown in 
Figure 6-22. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.3 pCi/g based on 

analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.2 pCi/g. , 

External gamma exposure rate measurements are reported in Table 6-29 
and Figure 6-23. The average external gamma exposure rate in the 
remedial action area was 12.4 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-30. 
Based on in situ gamma measurements, the maximum radium-226 
Concentration per 100 m2 was 3.1 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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TABLE 6-28 
Parcel No, 13 orned by Lori Construction Co. including adjacent Borough Ease&t 

Post Remedial Action Ra-224 Soil Concentration in Sawles Collected at 5 Ileter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 kter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-Uest 

-- 
670 162.5 
670 165 
670 167.5 
670 170 
670 172.5 
670 175 
670 177.5 
670 180 
670 182,s 
670 185 
670 187.5 
670 190 
672.5 162.5 
672.5 165 
672.5 167.5 
672.5 170 
672.5 172.5 
672.5 175 
672.5 177.5 
672.5 184 
672.5 182.5 
672.5 185 
672.5 187.5 
672.5 190 
675 162.5 
675 165 
675 167.5 
675 170 
675 172.5 
675 175 
675 177.5 
675 180 
675 182.5 
675 185 
675 187.5 
675 190 
690 162.5 
690 lb5 
690 167.5 
690 170 
692.5 162.5 

Soil Saaple Analysis Estimated Ra-226 Concentratior~ in Soil 
Ra-226 t&i/g t/- 2-Sism) (&i/9 In-situ) 

Gee Note 1) (See Note 2) 
---_- ---------- -- 

3.7 
3.1 
3.6 
3.1 
3.b 
2.7 
3.3 
2.7 
3.3 
2.5 
3.3 
2’ 
3:; 
3.6 
3.5 
3.0 
3.7 
2.1 
3.6 
2.6 
3.6 
3.3 
2.8 
3.4 
2.7 
2.7 
3.8 
3.8 
3.8 
3.9 
4.9 
3.8 
3.1 
4.1 
3.3 
3.9 
1.7 
1.7 
1.8 
1.5 

1.9 +I- 0.2 2.3 
-- -_------ 

l- soil sanrles processed, then placed in marinelli beakers for analysis using a high resolution garplfla-ray spectr-owter’ 
2- In-situ measurements using a 5cm x 5ca h&l(Tl) detector. 
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TABLE 6-28 (continued) 
Parcel No. 13 orned by Lori Construction Co. including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration irr Sawles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurearents 

Site Grid Coordinates 
North-South East-blest 

692.5 lb5 
692.5 167.5 
692.5 170 
695 162.5 
695 165 
695 167.5 
695 170 
697.5 162.5 
697.5 165 
697.5 167.5 
697.5 170 
697.5 187.5 
700 162.5 
700 lb5 
700 167.5 
700 170 
700 180 
700 182.5 
700 185 
700 187.5 
702.5 162.5 
702.5 lb5 
702.5 167.5 
702.5 170 
702.5 172.5 
702.5 175 
702.5 177.5 
702.5 180 
702.5 182.5 
702.5 185 
702.5 187.5 
705 162.5 
705 165 
705 167.5 
705 170 
705 172.5 
705 175 
705 177.5 
705 180 
705 182.5 
705 185 

Soil SaPPIe Analrsis 
Ra-226 (PCils +/- 2-Sisoal 

(See Note 1) 
-- 

1.6 +/- 0.2 

10.0 t/- 1.0 

5.0 +I- 0.5 

1.0 t/- 0.1 

6.3 +I- 0.6 

0.5 +/- 0.1 . . 

1.1 +/- 0.1 

0.8 tl- 0.1 

1.5 +/- 0.2 

Estimated Ra-226 Concentration in Soil 
(@X/9 In-situ) 

(See Note 2) 
----we-- ------ 

2.2 
1.9 
0.8 
3.6 
3.6 
1.6 
1.2 
3.7 
3.6 
2.1 
1.6 
2.5 
3.4 
3.9 
1’ 
1:; 
2.5 
2 .5 
2.6 
2.4 
3.0 
2.9 
2.4 
2.2 
2.5 
2.4 
2.1 
2.2 
2.5 
2.5 

. 2.4 
2.5 
1.4 
1.9 
2.2 
2.2 
1.8 
2.3 
2.3 
1.8 
2.7 

7 I 

I 
1 
r 
L 
L 
I 
1 
!I 
LI 
4 
f 
fi 
1 
1 
1 
1 

--- -m---e 
-- ------ ----------_ 

I- Soil sawles Processed1 trten Placed in rarinelli beakers for analrsis usins a high resolution gama-ray spectrometer. 
2- In-situ measurerents wins a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-28 (continued) 

Parcel No. 13 owned by Lori Construction Co. including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ lleasureoents 

Site Grid Coordinates 
North-South East-Rest 

705 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 

._ 

187.5 
162.5 
lb5 
167.5 
170 
172.5 
175 
177.5 
180 
182.5.. 
185 
187.5 
162.5 
165 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 
187.5 
162.5 
lb5 
167.5 
170 
172.5 
175 
177.5 
10O 
182.5 
lG5 
187.5 
162.5 
165 
167.5 
170 
172.5 
175 
177.5 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/g +I- 2Sim) (pCi/9 In-situ) 

Gee Note 11 (See Note 21 
--- -- P---w--__ 

2.8 
2;3 
1.5 
2.0 
2.3 

1.4 +I- 0.1 2.1 
1.8 

1.1 +/- 0.1 2.0 
1.8 

0.6 +I- 0.2 2.1 
2.1 

0.8 t/- 0.1 2.1 
2.4 
2.1 
1.9 
2.1 
2.1 
2.1 
2.2 
4.0 
2.0 
2.1 
2.1 
2.0 
1.8 

0.7 +I- 0.1 1.9 
2.1 

0.7 t/- 0.1 2.1 
2.0 

1.1 +/- 0.1 l.? 
2.1 

0.8 +I- 0.1 2.3 
2.2 

0.9 +/- 0.1 2.1 
3.7 
2.7 
2.6 
1.9 
1.9 
1.8 
2.1 

l- Soil sam~lcs Processedl then Placed in marinelli beakers for analysis wins a high resolution g--pay spectrometer* 
2- In-situ measurements urins a 5cm x 5cm NaI(T1) detector. 

Page 3 of 5 
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TABLE 6-28 (continued) 
Parcel No. 13 orned br Lori Construction Co. including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-Rest 

715 181, 
715 182.5 
715 185 
715 187.5 
717.5 162.5 
717.5 lb5 
717.5 ltl7.5 
717.5 170 
717.5 172.5 
717.5 175 
717.5 177.5 
717.5 180 
717.5 182.5 
717.5 185 
717.5 187;5 
720 162.5 
720 lb5 
720 167.5 
720 170 
720 172.5 
720 175 
720 177.5 
720 180 
720 182.5 
720 185 
720 137.5 
722.5 162.5 
722.5 lb5 
722.5 147.5 
722.5 170 
722.5 172.5 
722.5 175 
722.5 177.5 
722.5 180 
722.5 182.5 
722.5 185 
722.5 187.5 
725 162.5 
725 lb5 
725 167.5 
725 170 

Soil Sawle Analysis 
Ra-226 (&i/s t/- 2-Sigma) 

(See Note 1) 

1.4 +I- 0.1 

1.2 +I- 0.1 

1.0 t/- 0.1 

0.8 +I- 0.1 

2.2 t/- 0.2 

0.7 t/- 0.1 

3.0 +I- 0.3 

1.2 +I- 0.1 

1.0 +/- 0.1 

1.4 +/- 0.1 

0.8 +I- 0.1 

1.9 +I- 0.2 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 2) 
--------------- 

2.4 
2.0 
2.0 
2.2 
4.7 
2.6 
2.1 
2.3 
2.2 
2.0 
1.7 
1.8 
2.0 
1.9 
2.1 
2. 3 
2.1 
2.0 
2.0 
2.4 
2.0 
1.9 
2.0 
1.5 
2.3 
2.0 
2.2 
1.8 
2.0 
2.0 
1.9 
2.0 
2.0 
2.0 
2.0 
1.9 
2.2 
2.1 
2.4 
2.0 
2.0 

~_-------_~ --------- --------- -v-----e-_ 

l- Soil w~lcs Processed, then placed in winelli beakers for analysis usirls a high resolution saw-rau swctrowter-. 
2- In-situ measurements wins a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-28 (continued) 
Parcel No, 13 ouped by Lori Construction Co. including adjacent Boroush Easeaent 

Post Remedial CIction Ra-224 Soil Concentration in Sawles Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 leter Intervals Based on In-situ Neasureuents 

Site Grid Coordinates 
North-South East-Rest 

Pm- 
725 172.5 
725 175 
7% 177.5 
725 180 
725 182.5 
725 185 
725 187.5 
727.5 162.5 
727.5 lb5 
727.5 167.5 
727.5 170 
727.5 172.5 
727.5 175 
727.5 177.5 
727.5 180 
727.5 182.5 
727.5 135 
727.5 187.5 

Soil Sample Analusis Estiwted Ra-226 Concentration in Soil 
Ra-226 (&i/9 +I- 2-Signal (pCi/9 In-situ) 

(See Note 1) Ike Note 2) 
-------- -____ ---- ---------- -___ 

2.1 
1.7 
2.0 
2.4 
2.2 
2.1 
2.5 

1.1 +/- 0.1 2.3 
2.3 

2.0 +/- 0.2 2.2 
2.0 

1.5 +I- 0.1 1.9 
1.9 

1.t +I- 0.2 2.4 
2.5 

4.8 +/- 0.5 2.5 
2.3 

1.2 t/- 0.1 2.3 

l- Soi I sawles Processed, then Placed in rarinel li beakers 
2- In- 5itu ueasurebents usins a 5cr x 5CP RaI(Tl1 detector. 
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TABLE 6-29 

Parcel No. 13 owned br Lori Construction Co. including adjacent Borough Easewnt 

Post Remedial Action External Gamma-ray Exposure Rate lleasured at 10 kter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-West (ricro R/hr) 

(See Note 1) 
---- _____----------I- 

705 175 11.8 
705 185 13.5 
715 lb5 14.1 
715 175 11.7 
715 185 12.5 
72s 165 11.7 
725 175 11.7 
725 185 12.2 

Rveraee micro Rlhr 12.4 

‘age 1 0f i 

--_-_-_-- -_---a- 

Note l- Range in background Gama-ray exposure rates for the Middlesex area is 3.4-13 micro R/hr. 
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TABLE 6-30 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 13 OWNED BY LORI CONSTRUCTION CO. 

INCLUDING ADJACENT BOROUGH EASEMENT 

Radium-226 Number of 
(pCi/g + 14 Points 

Average* 

Maximum per 

2.2 + 0.3 110 - 

100 m2* 3.1 + 1.1 25 - 

Minimum per 100 m2* 2.0 + 0.3 25 - 

Soil Sample Average** 1.3 + 0.8 31 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

_. ~._ -. - . 



@+6.l4 PARCEL NO. DA 

Radiological testing of property owned by DeAngelis; Parcel DA, 
bounded on the west by Parcel 13, the north by Parcel 10, and the 
south by William Street: Borough of Middlesex, New Jersey (Figure 

6-l) indicated that no remedial action was necessary. 

During Phase II, the DeAngelis property was surveyed to determine 
whether remedial action was warranted. The survey consisted of in 
situ gamma IIIeaSUreInentS and analyses of soil samples collected at 

predetermined grid points. 

Data collected by in situ gamma measurements and soil sample 

analyses are presented in Table 6-31. Soil sample data are shown in 
Figure 6-24. The average radium-226 concentration in soil over the 
area where remedial action took place was 3.4 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 

average concentration of radium-226 in soil was 2.7 pCi/g. 

No external gamma exposure rate measurements were made. 

Summaries of the confirmatory data are presented in Table 6-32. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 4.2 pCi/g. The data presented 
demonstrate that remedial action criteria were met: thus, cleanup 
was not required. 
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IN SOIL IN pCi/g 
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TABLE 6-31 
Parcel No. DA owned by DeAngelis Builders, Inc. 

Post Remedial Action Ra-226 Soil Conctntratiorl in Sables Collected at 5 Heter Intervals 
and Estimated Ra-22b Soil Concentration at 2.5 kter Intervals based on In-situ Measurebents 

Site Grid Coordinates 
North-South East-Uest 

--------------- 
690 
690 
690 
690 
630 
659 
690 
690 
690 
690 
690 
6% 
65’0 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
bYi.5 
692.5 
692.5 
692.5 
692.5 
632.5 
492.5 
695 
695 
695 
695 
695 
695 
695 
695 
695 
695 
697.5 
691.5 
697.5 
697.5 
697.5 

130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
155 
157.5 
1M 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
150 
1 C? c J&.J 

155 
151.5 
160 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
1% 
157.5 
160 
137.5 
140 
142.5 
145 
147.5 

Soil !$ample Analysis Estimated Ra-22b Concentration io Soil 
ha-22b (pCi/s t/- 2-Signal (&i/g In-situ) 

(See Note 1) (See Note 2) 
__--___-___-------- -------------------------------- 

3.1 
2.0 
3.1 
3.2 
2.2 
0.8 
0.9 
1.9 
3.1 
1.b 
1.2 
2.0 
2.3 
2.3 

5.2 +I- 0.5 1.6 
2.3 

7.7 tl- 0.8 3.5 
1.9 

0.3 +I- 0.1 1.3 
1.4 

2.0 +/- 0.2 3.4 
3.2 
1.2 
2.4 

1.1 +/- 0.2 1.9 
2.4 
2.9 
2.2 
1.7 
2.1 
2. 1 
2.1 
1.8 
2.7 
3.4 
2.4 

3.3 +I- 0.3 2.3 
2.4 

1.7 +I- 0.2 7 3 &. 
2.0 

2.4 +I- 0.2 1.9 
_______________--_----I_--_-_I-__--_-~-~~~~~~-------------------~~~~~~~-~~-____ 

I- Soil samples PrOces5ed, therl placed in wyinelli teakcrs for analvsis using a hlsh resolution gawka-ray spectrmeter. 
!- In-situ measurements using a 5cs x 5cur Nal(Tl) detector. 

‘age 1 of 5 
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TABLE 6-31 (continued) 
Parcel No. DA owned by DeAngelis Builders, Inc. 

Post Remedial fiction Ra-226 Soil Concentration in Sables Collected at 5 Heter Intervals 
and Estimated Ra-22b Soil Concentration at 2.5 Meter Intervals Based or1 In-situ Heasutwents 

Site Grid Coordinates 
North-South East-West 

________---_---m-e 

Soil Saaple CInalvsis Estimated Ra-226 Concentration in Soil 
k-226 (pCi/g t/- 2-Sigma) (pCi/g In-situ) 

(See Note 1) (See Note 2) 
_______________________ ---_____---__-------_________I____ 

b97.5 150 
697.5 152.5 
t.97.5 155 
697.5 157.5 
697.5 160 
697.5 170 
700 137.5 
700 140 
700 142.5 
700 145 
701, 147.5 
700 150 
700 152.5 
700 155 
700 157.5 
700 lb0 
702.5 137.5 
702.5 140 
702.5 142.5 
702.5 145 
702.5 147.5 
702.5 150 
702.5 152.5 
702.5 l’& 
702.5 157.5 
702.5 lb0 
705 135 
705 137.5 
705 140 
705 142 5 . 
705 145 
705 147.5 
705 150 
705 152.5 
705 155 
705 157.5 
705 lb0 
707.5 130 
707.5 132.5 
707.5 135 
707.5 137.5 

7.1 +I- 0.7 

5.1 t/- 0.5 

2.6 +I- 0.3 

1.8 +I- 0.2 

5.4 t/- 0.5 

1.3 +I- 0.1 

7.3 +I- 0.7 

0.9 +/- 0.1 

2.6 
2.4 
2.9 
2.4 
2.7 
1.6 
2.2 
2.4 
2.4 
1 .5 
‘! L. 4 
2.6 
2.9 
1.7 
2.3 
2.3 
2.8 
2.0 
2.1 
1.9 
2.0 
2.4 
3.0 
2.1 
2.2 
2.6 
2.4 
2.4 
2.0 
1.9 
2.0 
1.9 
3.6 
2.6 
1.8 
1.9 
2.3 
1.4 
2.6 
2.1 
2.2 

--________________-_______________ _---__-_____----_---------------------------------- 
i- Soil samples Processed, then placed in mrinelli beakers for ar,alysis using a high resolution gaa-rav speitreffitttr 

2- In-situ measurements using a 5c~ i: 5ca NaI(Tl) detector. 
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TABLE 6-31 (continued) 

Parcel No. DA owned by DeAngelis Builders, Inc. 

Post Remedial fiction Ra-22b Soil Concentration in SamPIes Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ tteasurerents 

Site Grid Coordinates Soil Sawle halvsis Estimted Ra-226 Concentration in Soil 
North-South East-Uest Ra-226 (pCi/g +I- 2-Sigma) (&i/g In-situ) 

(See Note 11 (See Note 2) 
______-------- -------------------- -----___---------------------- 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712 5 . 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 

140 1.8 
142.5 0.9 t/- 0.1 1.9 
145 
150 
152 5 . 
155 
157.5 
lb0 
130 
132.5 
135 ~ 
137.5 
140 
142.5 
145 
150 
152.5 
1’;5 
157.5 
160 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
1yJ 

157.5 
1UJ 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 

1.3 +I- 0.1 

0.8 t/- 0.1 

1.9 
1.9 
1.8 
1.6 
3.2 
1.9 
1.1 
1.0 
2.2 
1.5 
1.3 
1.3 
1’ 
3:; 
3.7 
3.0 
22 . 
2.5 
1.0 
1.5 
1.2 
1.9 
0.9 
2.1 
3.3 
4.7 
4.1 
4.3 
2.8 
2. 9 
2’ 
1:; 
1.4 
1.5 
1.7 
1.4 
2.7 
2.0 
3.4 

____1_______1________________l_____l____------------------------------------------ 

l- Soil samples Processed, thcr, Placed in harinclli beakers for analysis usins a hish rewlution sama-rar wectr.cmter. 
2- In-situ measurements usins a 5cm x 5cr NaI(Tl) detector. 
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Pnrcel No. DA owned by DeAngel is Builders, Inc. 

Post Remedial Action ha-226 Soil Concerhration in Sasples Collected at 5 hater Intervals 
and Esti&ated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasurekents 

Site Grid Coordinates 
North-South East-West 

---v-m------- 

Soil San~le halvsis Estimated Ra-226 Concerdration in Soil 
Ra-226 (&i/g t/- 2-Sigma) (pCi/g In-situ) 

(See Note 1) (See Note 2) 
__________________ ------------------------------------- 

715 150 
715 152.5 
715 155 
715 157.5 
715 Ito 
717.5 130 
717.5 132.5 
717.5 135 
717.5 137.5 
717.5 140 ‘, 
717.5 142.5 
717.5 145 
717.5 147.5 
717.5 150 
717.5 152.5 
717.5 155 
717.5 157.5 
717.5 lb0 
720 130 
7’20 132.5 
720 135 
720 137.5 
720 140 
720 142.5 
720 145 
720 147.5 
720 150 
720 152.5 
720 1% 
720 157.5 
720 160 
722 5 . 130 
72zL.5 132.5 
7z.5 135 
722.5 137.5 
722.5 140 
722.5 142.5 
722.5 145 
722.5 147.5 
722.5 150 
722.5 152.5 

2.1 
4.5 
4.1 
3.3 
2.8 
1.0 
2.4 
1.4 
2.3 
2.8 
2.4 
2.3 
3.4 
3.6 
3.7 
5.4 
4.6 
4.2 
2.2 
1.5 
2.0 
1.9 
-2 3 
;:8 
3.5 
3.9 
4.1 
7 6 
;:1 
3.9, 
4 .5 
2.5 
2.6 
1.7 
3.0 
3.4 
:i. 3 
3.8 
4’ 
4:; 
4.1 

l- Soil sawles processed, then placed in mrinelli beaker5 for ar,al.l,sis usirig a high resolution gama-ra’y spectro!Jt+ttr* 
2- In-situ keasureknts using a 5cr x SC& HaI detector. 
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TABLE 6-31 (continued) 

Parcel No. DA owned by DeAngelis Builders, Inc. I 

Post Remedial Action Ra-22b Soil Concentration in Sawles Collected at 5 titer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 titer Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

722.5 155 
722.5 157.5 
722.5 160 
725 130 
725 132.5 
725 135 
725 137.5 
725 140 
725 142.5 
725 145 
725 147.5 
725 150 
725 152.5 
725 155 
725 157.5 
725 160 
727.5 130 
727.5 132.5 
727.5 135 
727.5 137.5 
727.5 140 
727.5 142.5 
727.5 145 
727.5 147.5 
727.5 150 
727.5 152.5 
727.5 1’55 
727.5 157.5 
727.5 lb0 

Soil Sample Analysis 
Ra-226 (PCils tf- 2-Sist;a) 

(See Note 11 
-____-------------- 

Estimated Ra-226 Cokcentration in Soil 
fKi/g In-situ) 

(See Note 2) 
-_-_----------------_____I_____ 

3.9 
4.6 
4.4 
2.5 
1.6 
3.1 
3.0 
2.9 
3.6 
4.2 
4.2 
4.6 
3.8 
3.9 
3.2 
4.2 
0.7 
0.6 
1.4 
1.7 
1.4 
2.1 
3.2 
4.3 
4.2 
4.2 
4.1 
4.1 
4.3 

___________-________-__________________-------------------------------------------- 
l- Soil samples Processed, then placed in marinelli beakers for anal.fsis wins a high resolution sama-ray wectmeter. 
2- In-situ measurekent using a ~CKI x 5cn NaIfTll detector. 
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TABLE 6-32 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL DA OWNED BY DeANGELIS BUILDERS, INC. 

Radium-226 Number of 
(pCi/g + lc) Points 

Average* 2.7 + 1.0 - 279 

Maximum per 100 m 2, 4.2 + 0.4 25 - 

Minimum per 100 m2* 1.6 + 0.6 25 - 

Soil Sample Average** 3.4 + 2.7 25 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laborhtory using a lithium-drifted germanium Ge(Li) detector. 
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!@@ 6.15 PARCEL NO. 14 
4% 

property owned by DeAngelis Builders Inc.; Parcel 14, Lots 23-25, 

Block 319, Borough of Middlesex, New Jersey (Figure 6-l) was 
"(I decontaminated to below criteria specified by DOE. 

Remedial action criteria for'Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 

rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Section 4.8), external gamma exposure rate measurements (see 
Section 4.7), and in situ gamma measurements (see Section 4.6) were 
used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-33. Soil sample data are shown in 
Figure 6-25. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.3 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.2 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-34 

and Figure 6-26. The average external gamma exposure rate in the 
remedial action area was 12.5 yR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-35. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.7 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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Post Remedial Action Ra-226 Soil Concentration in Su~lts Collected at 5 Reter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 tkter Intervals Eksed on In-situ kasurewnts 

Site Grid Coordinates 
North-South East-West 

Soil Sawle hahis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/9 t/- P-Sigma) (AX/s In-situ) 

(See Note 11 (See Note 2) 
-- 

685 200 
685 202.5 
685 205 
685 207.5 
685 210 
687.5 200 
687.5 202.5 
687.5 205 
687.5 207.5 ‘~ 
687.5 210 
690 200 
690 202.5 
690 205 
690 207.5 
690 210 
692.5 200 
692.5 202.5 
692.5 205 
692.5 207.5 
6922.5 210 
6% 200 
65’5 202.5 
695 205 
695 207.5 
695 210 
697.5 190 
697.5 192.5 
697.5 195 
697.5 197.5 
697.5 200 
697.5 202.5 
697.5 205 
697.5 207.5 
697.5 210 
700 190 
700 192.5 
700 195 
700 197.5 
700 200 
700 202.5 
700 205 

1.7 t/- 0.2 

3.4 +/- 0.3 

0.7 tt- 0.1 

1.2 t/- 0.1 

1.0 t/- 0.1 

0.8 +I- 0.1 

3.6 +I- 0.4 

0.6 t/- 0.1 

2.9 
3.2 
3.1 
3.0 
2.9 
3.0 
3.1 
3.4 
2.8 
2.4 
1.9 
2.1 
2.0 
2.1 
2.0 
1.9 
1.9 
1.9 
1.9 
2.2 
1.7 
1.8 
1.6 
1.6 
1.8 
2.2 
2.2 
2.6 
2.3 . 
2.3 
1.8 
1.8 
1.5 
1.4 
2.8 
2.4 
2.6 
2.2 
2.3 
1.9 
1.8 

l-WI samples processed, then placed in marinelli beakers for analysis usins a high resolution g--ray spectrowter. 
2- In-situ wasurerents usins a 5cr x 5cr MaI detector. 
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TABLE 6-33 (continued) 

Parcel No. 14 owed br Mngelis Builders, Inc.,including adjacent Borough Easement, 

Post Remedial fiction Ro-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimtcd Ra-226 Soil Concentration at 2.5 Hettr Intervals Based on In-situ Heasurewnts 

Site kid Coordinates 
North-South East-West 

Soi) Sample Analvsis Estimted Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- PSigra) t&i/5 In-situ) 

See Note 1) (See Note 2) 

700 207.5 
700 210 
702.5 190 
702.5 192.5 
702.5 1% 
702.5 197.5 
702.5 200 
702.5 202.5 
702.5 205 
702.5 207.5 
702.5 210 
705 190 
705 192.5 
705 195 
705 197.5 
705 200 
705 202.5 
705 205 
705 207.5 
705 210 
707.5 190 
707.5 192.5 
707.5 195 
707.5 197.5 
707.5 200 
707.5 202.5 
707.5 20s 
707.5 207.5 
707.5 210 
710 190 
710 192.5 
710 195 
710 197.5 
710 200 
710 202.5 
710 20s 
710 207.5 
710 210 
712.5 190 
712.5 192.5 
712.5 195 

0.8 tl- 0.1 

0.8 t/- 0.1 

1.0 t/- 0.1 

1.1 +I- 0.1 

1.3 t/- 0.1 

2.1 t/- 0.2 

0.8 +I- 0.1 

1.4 +/- 0.1 

1.1 t/- 0.1 

1.4 
: 2.0 

3.0 
2.1 
2.3 
2.5 
2.2 
1.6 
1.6 
2.0 
2.1 
2.2 
2.2 
2.0 
2.0 
1.8 
1.7 
1.9 
1.9 
2.3 
2.3 
2.4 
1.9 
2.8 
2.1 
2.0 
1.9 
2.2 
1.9 
2.1 
2.0 
2.0 
2.4 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 

l- Soil sawles processed, then placed in urinelli beakers fop analysis using a high resolutior, g--ray spectrow 
2- In-situ measurements using a 5cu x 5cg HaI detector. 
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TABLE 6-33 (continued) 
Parcel No. 14 ouned bv Dehselis Buildersl Inc.,includins adjacent Borough Easewnt 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter lntervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-West 

712.5 197.5 
712.5 200 
712.5 202.5 
712.5 205 
712.5 207.5 
712.5 210 
715 190 
715 192.5 
715 1% 
715 197.5 
715 200 
715 2’02.5 
715 205 
715 207.5 
715 210 
717.5 190 
717.5 192.5 
717.5 195 
717.5 197.5 
717.5 200 
717.5 202.5 
717.5 205 
717.5 207.5 
717.5 210 
720 190 
720 192.5 
720 195 
720 197.5 
720 200 
720 202.5 
720 205 
720 207.5 
720 210 
722.5 190 
722.5 192.5 
722.5 195 
722.5 197.5 
722.5 200 
722.5 202.5 
722.5 205 
722.5 207.5 

1.1 t/- 0.1 

1.0 t/- 0.1 

1.2 t/- 0.1 

1.1 t/- 0.1 

1.6 +I- 0.1 

2.4 +I- 0.2 

0.8 t/- 0.1 

0.9 +I- 0.1 

0.7 +I- 0.1 

0.7 +I- 0.1 

1.2 t/- 0.1 

Soil Sawle Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/g tl- 2-Sigma) (pCil5 In-situ) 

(See Note 1) (See Note 2) 

2.0 
1.9 
2.0 
1.9 
2.0 
2.0 
2.4 
2.1 
2.0 
1.9 
1.9 
2.0 
2.2 
1.9 
1.9 
2.3 
2.1 
2.0 
2.0 
2.1 
2.1 
2.2 
2.3 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
2.2 
2.7 
2.2 
2.1 
2.0 
2.0 
2.1 
2.0 
2.3 
2.4 
2.4 
2.4 

l- Soil sawles Processed, then Placed in marinelli beakers for analysis usins a hish resolution sama-ray wectrobeter. 
2- In-situ measurements using a 5cm x 5c~ NaI (Tl) detector. 
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TABLE 6-33 (continued) 
Parcel No. 14 owed bv BeAnselis Buildew Inc.,includins adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Swles Collected at 5 Reter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-Best 

722.5 210 : 
725 190 
725 192.5 
725 195 
725 197.5 
725 200 
725 202.5 
725 205 
725 207.5 
725 210 
727.5 190 
727.5 192.5 
727.5 195 
727.5 197.5 
727.5 200 
727.5 202.5 
727.5 205 
727.5 207.5 
727.5 210 

Soil Sawle Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 Hi/g t/- 2-Sismal bCi/5 In-situ) 

Gee Note 11 Gee Note 21 

2.2 
2.3 
2.3 
2.2 
2.4 
2.3 
2.6 
2.4 
2.5 
2.8 
2.2 

1.4 t/- 0.1 2.4 
2.5 

0.8 +I- 0.1 2.6 
2.5 

1.0 +/- 0.1 2.6 
3.3 

0.8 +/- 0.1 2.7 
2.8 

l- Soil swles processedr then Placed in urinelli beakers for analysis wins a high resolution w-pay sPecfroIQftr’+ 
2- In-situ ~aSUr~wntS using a 5cr x 5cr NaIfTll detector. .1 
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TABLE 6-34 
Parcel No. 14 owed by Dehselis Builders, Inc.,includins adjacent Borough Easewnt 

Post Remedial Action External C&ma-ray Exposure Rate Measured at 10 Reter Intervals 

Page 1 of 1 

Site Grid Coordinates ExPosure Rate 
North-South East-Uest (micro Rlhr) 

(See Note 1) 
--- --- 

685 205 13.2 
695 205 11.3 
705 195 12.9 
705 205 11.9 
715 1% 12.2 
715 205 12.4 
725 195 12.6 
725 205 13.8 

Average micro Rlhr 12.5 

Note I- Range in background Gama-ray exposure rates for the tliddlesex area is 3.4-13 ricro Whr. 
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TABLE 6-35 
SUMHARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 14 OWNED BY DeANGELIS BUILDERS INC. 
INCLUDING ADJACENT BOROUGH EASEMENT 

Radium-226 
(pCi/g If: 14 

Number of 
Points 

- 

Average* 2.2 + 0.4 142 - 

Maximum per 100 m 2, 2.7 + 0.4 - 25 

Minimum per 100 m2* 1.8 + 0.2 - 25 

Soil Sample Average** 1.3 + 0.7 - 32 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm LJaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.16 PARCEL NO. 15 

property owned by the Borough of Middlesex; Parcel 15, Lots 26-29, 

Block 319; Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 5 
pCi/g above background. The background concentration of radium-226 
in the Middlesex area was determined to be 1 pCi/g. The external 
gamma exposure rate criterion was set at 20 uR/h above ambient 

background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 pR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of .confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-36. Soil sample data are shown in 
Figure 6-27. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.2 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.3 pCi/g. 

131 

-._- --- - _-- 



External gamma exposure rate measurements are reported in Table 6-37 

and Figure 6-28. The average external gamma exposure rate in the 
remedial action area was 13.1 pR/h which is below the remedial 
action criterion of 20 pR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-38. 

Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.8 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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FIGURE 6-27 PARCEL 15, POST REMEDIAL ACTION RADIUM-226 
CONCENTRATION IN SOIL IN pCi/g 
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TABLE 6-36 
Parcel No. 15 and Borough Easeunt ouncd bv Borough of lliddlescx 

Post Remedial Action Ra-226 Soil Concentration in Saa~lcs Collected at 5 Refer Intervals 
and Estiwted Ra-226 Concentration at 2.5 Heter Intervals Based on In-situ Reasureuents 

Site Grid Coordinates 
North-South East-Rest 

680 217.5 
680 220 
480 222.5 
680 225 
680 227.5 
680 230 
680 232.5 
640 235 
680 237.5 
680 240 
682.5 21?.5 
682.5 2x 
682.5 222.5 
6S2.5 225 
682.5 227.5 
682.5 230 
682.5 232.5 
6S2.5 235 
682.5 23?.5 
682.5 240 
6S2.5 242.5 
682.5 245 
685 212.5 
685 215 
685 2!7.5 
685 220 
6E 2X.5 
685 225 
685 227.5 
685 230 
685 232.5 
685 235 
685 237.5 
685 240 
625 242.5 
685 245 
687.5 212.5 
63?.5 215 
687.5 217.5 
687.5 220 
687.5 222.5 

Soil 

Soil Sample Analysis 
Ra-226 (&i/g +I- L-Sifmaa) 

Estimated Ra-226 Concentration in Soil 
(pCi/l In-situ) 

(See Note 1) (See Note 2) 
PW 

1.6 
2.0 
2.1 
2.0 
1.8 
1.8 
1.8 
1.9 
2.1 
1.7 

1.8 +J- 0.3 1.8 
2.0 

0.9 +I- 0.2 2.3 
2.1 

0.6 +J- 0.1 1.7 
2.0 

0.7 +J- 0.2 1.8 
2.1 

1.4 +J- 0.3 2.5 
2.2 

1.1 t!- 0.1 1.6 
1.7 
3.2 
3.2 
3.0 
2.5 
3.1 
3.4 
3.3 
2.5 
2.5 
2.6 
3.6 
2.4 
2.1 
2.1 

1.6 tJ- 0.2 2.7 
2.5 

1.3 tJ- 0.2 2.1 
2.9 

1.5 +J- 0.2 2.4 

Soil sawles Processed, then placed ir. marinelli beakers for analysis usins a high resolution Paw-m spectrometer. 
In-situ measurements using a 5cu x 50 HaI detector. 

J@ 1 of 4 
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TABLE 6-36 (continued) 
Parcel No. 15 and Borough Gseunt owed by Borough of lliddlesex 

Post Remedial Action Ra-226 Soil Concentration in Swles Collected at 5 tkter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (rCi/S tJ- P-Sk%) bCiJs In-situ) 

(See Note 1) (See Note 2) 
-- 

687.5 225 
687.5 227.5 
687.5 230 
687.5 232.5 
687.5 23 
687.5 237.5 
687.5 240 
690 212.5 
b?O 215 
690 217.5 
690 220 
690 222.5 
690 225 
690 227.5 
690 230 
690 232.5 
65’0 235 
65’0 237.5 
690 240 
692.5 212.5 
692.5 215 
692.5 217.5 
692.5 220 
692.5 222.5 
692.5 225 
65’2.5 m.5 
692.5 230 
692.5 232.5 
692.5 235 
692.5 237.5 
695 212.5 
6% 215 
t95 217.5 
t9!i 220 
695 z2.5 
695 225 
695 227.5 
695 230 
65’5 232.5 
695 235 
697.5 212.5 

2.5 
0.8 tf- 0.2 2.3 

2.5 
1.3 tJ- 0.3 2.8 

2.t 
1.3 t/- 0.2 3.5 

3.7 
1.8 
2.0 
2.3 
1.7 
1.8 
1.9 
1.8 
1.7 
2.1 
2.4 
3.2 
2.7 

2.7 tl- 0.3 2.0 
2.2 

0.5 +I- 0.1 1.5 
1.8 

1.6 +J- 0.2 2.1 
1.9 

0.8 tJ- 0.1 1.7 
1.7 

0.9 tJ- 0.1 2.0 
2.3 

0.7 +J- 0.2 3.3 , 
1.9 
2.0 
1.8 
1.8 
1.9 
2.2 
1.8 
1.9 
2.1 
4.0 

1.1 tJ- 0.1 1.7 

I- Soil sawles Processed, then Placed in urinelli beakers for analysis usind a high resolution dam-ray spectro~~t~ 
2- In-situ measurerents using a 5cr x 5c1 NaIUl) detector. 

: I 
s I 
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TABLE 6-36 (continued) 

Parcel No. 15 and Borough Gsewnt ouned by Borough of Riddlesex 

Post Remedial Action Ra-226 Soil Concentration in c%mples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-Rest 

697.5 215 
697.5 217.5 
697.5 220 
697.5 222.5 
697.5 225 
697.5 227.5 
697.5 230 
697.5 232.5 
697.5 235 
700 212.5 
700 215 
700 217.5 
700 220 
700 222.5 
700 225 
700 227.5 
700 230 
700 232.5 
702.5 212.5 
702.5 2!5 
702.5 217.5 
702.5 220 
702.5 222.5 
702.5 225 
702.5 227.5 
702.5 230 
705 212.5 
705 215 
705 217.5 
705 220 
705 222.5 
705 225 
705 227.5 
707.5 212.5 
707.5 215 
707.5 217.5 
707.5 220 
707.5 2z2.5 
707.5 225 
710 212.5 
710 215 

Soil Sawle Analusis Estimated Ra-226 Concentration in Soi1 
Ra-226 fpCi/s t/- 2-Sisw) (&i/s In-situ) 

(See Note 1) Gee Note 2) 

1.3 t/- 0.1 

1.3 +I- 0.1 

2.8 +/- 0.3 

1.2 t/- 0.1 

1.4 +J- 0.1 

0.8 +I- 0.1 

O.? t/- 0.1 

0.6 tJ- 0.1 

0.8 +J- 0.1 

1.1 +/- 0.1 

2.0 
2.2 
2.1 
2.1 
1.9 
1.8 
2.1 
3.2 
5.3 
2.3 
2.5 
1.9 
2.4 
1.8 
1.8 
1.9 
1.9 
3.9 
2.0 
2.2 
2.3 
2.2 
1.9 
1.9 
2.1 
2.3 
2.1 
2.3 
2.3 
2.9 
2.1 
2.5 
3.6 
2.1 
2.5 
2.2 
2.0 
2.2 
2.5 
2.3 
2.3 

l- soil samples wocessedr then Placed in marinelli beakers for analysis using a high resolution mm-ray spectrometer. 
2- In-Situ measurements usinf a 5cr x 5cr NaI(T1) detector. 
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Soil Sanple Analysis Estimated Pa-226 Concentration in Soil 
Ra-Z6 (PciJs +J- 2Silma.) (pCi!s !n-situ) 

(See Note 1) (See Note 21 

2.2 
2.6 
2.5 

1.2 t/- 0.1 2.7 
2.4 

2.0 +I- 0.2 2.2 
2.7 
2.3 
2.0 
2.0 
2.1 
3.0 

1.4 +/- 0.1 2.3 
2.6 
2.4 
2.4 
2.4 1.1 tf- 0.1 

TABLE 6-36 (continued) 
Parcel No, 15 and Borough Gsmnt owed by Borough of Hiddlesex 

Post Remedial Action Ra-226 Soil Concentration in c9mles Collected at 5 Ileter Intervais 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ lleasureaents 

Site Grid Coordinates 
North-South East-kst 

-- 
710 217.5 
710 220 
710 222.5 
712.5 212.5 
712.5 215 
712.5 217.5 
712.5 220 
712.5 z2.5 
715 212.5 
715 215 
715 217.5 
715 220 
717.5 212.5 
717.5 217.5 
720 212.5’ 
720 215 
722.5 212.5 

l- sOi1 swles Processed, then placed in mwineIIi beakers for analysis using a high resolution sm-ray spectrOaeta 
2- In-Situ beasurenents usini a 5cr x 5cm NaI(T1) detector. 
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TABLE 6-37 
Parcel No. 15 and Borough Easement ouncd bo boroufh of Niddltscx 

Post Remedial Action External &ma-ray Exposure Rate Measured at 10 Heter Intervals 

Site Grid Coordinates 
North-South East-&t 

Exmure Rate 
(micro R/hr) 
(See Note 1) 

-- 
685 
685 
68s 
685 
c95 
695 
6% 
705 
705 
715 .i 

215 13.2 
m 

: 
14.3 

235 13.3 
245 12.4 
215 11.7 
225 12.2 
235 15.6 
215 12.8 
22s 13.5 
215 12.4 

kerase micro R/hr 13.1 

Hate l- Range in backdround &ma-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-38 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 15 OWNED BY BOROUGH OF MIDDLESEX 

Radium-226 Number of 
(pCi/g + 10) Points 

h*.‘ : i’ 

k il,lr 1 

Average* 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

2.3 + 0.6 140 - 

2.8 + 0.9 20 - 

1.9 + 0.5 25 - 

1.2 + 0.5 33 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in . 
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the laboratory using a lithium-drifted germanium Ge(Li) detector. * 
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* 6.17 PARCEL NO. 16 

Radiological testing of property owned by Phyllis Smith, Parcel 16, 
Lots 40-43, Block 389, Town of Piscataway, New Jersey (Figure 6-l) 

indicated that no remedial action was necessary. 

Based on soil measurements made during the period August 1978 to 
February 1981 as part of the engineering assessment for property in 
the vicinity of the former MSP, it was determined that no cleanup of 
parcel 16 was required. The average radium-226 soil concentration 
on Parcel 16 was 1.7 pCi/g. The statistical accuracy of this value 
is poor: however, based on the analysis of several hundred soil 
samples with radium-226 concentrations less than 2.0 pCi/g, the 
uncertainty of this value is not more than + 100 percent at the 
95 percent confidence interval. Therefore, no significant 
radium-226 contamination was observed. These measurements were made 
along the property line between Parcels 18 and 19 and Parcel 16. 
Excavation limits generated based on available data, including scan 

survey data generated prior to initiation of Phase II, indicated 
that no remedial action was required on Parcel 16. 
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6.18 PARCEL NO. 17 

Property owned by Raymond and Elaine Reefer: Parcel 17, Lots 44-51 

Block 389, Town of Piscataway, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established j 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. Tl 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in t 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (: 

gamma measurements (see Subsection 4. 
iance with the remedial action criteri 

Subsection 4.7), and in situ 
were used to determine compl 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g pl 
background). 

Prior to the start of Phase II remedial action, excavation limits 
were estimated based on site characterization data collected by 
other DOE contractors and by NLO/BNI. These estimates were used f 
subcontractor bid purposes. Because the excavation limits were nc 
absolute, the excavation of soil was monitored using in situ gamma 
measurements. When these measurements indicated that an area 
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mhad been cleaned to criteria levels, excavation ceased. In all but 
", two instances excavation ceased at the previously determined 
w+ j excavation limits. On Parcel 17 excavation continued past the 

original limit and a revised limit was established. The revised 
s**limit is illustrated in Figures 6-29 and 6-30. 

I*: 

1. Data collected by in situ gamma measurements and soil sample 
.r analyses are presented in Table 6-39. Soil sample data are shown in 
“Figure 6-29. The average radium-226 concentration in soil over the 

&Ii I 
j'.! area where remedial action took place was 1.7 pCi/g based on 

$k' analyses Of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 1.9 pCi/g. 

x 

External gamma exposure rate measurements are reported in Table 6-40 
and Figure 6-30. The average external gamma exposure rate in the 
remedial action area was 12.0 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-41. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.1 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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FIGURE 6-30 PARCEL 17, POST REMEDIAL ACTION EXTERNAL 
GAMMA EXPOSURE RATES IN pR/h 
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l- Soil samples processed, then placed in aarine\li beakers 
2- In-situ lseasureaents usins a 5cm x 5cn NaI(T1) detector. 

TABLE G-39 

Parcel No. 17 owned by Ravaond and Elaine Reefer including adjacent Boroush Easement 

Post Remedial Action RaQb Soil Concentration in Samples Collected at 5 tktw Ihtervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tieasurements 

Site Grid Coordinates 
North-South East-West 

Soil !&mple Analysis Estiratcd Ra-22b Concentration in Soil 
Ra-226 (&i/9 +I- 2-Sigma) (&i/s In-situ) 

(See Note 1) (See Note 2) 
______ll___l__- ----_---------------______I_____ 

1.7 
1 .5 

&bo 
662.5 
Ml5 
667.5 
667.5 
M7.5 
667.5 
667.5 
667.5 
667.5 
667.5 
667.5 
667.5 
667.5 
670 
670 
670 
670 
670 
It.70 
670 
670 
670 
t.70 
670 
670 
670 
t72.5 
672.5 
672.5 
672.5 
t72.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
612.5 
4.75 

262.5 
260 
235 
232.5 
235 
237.5 
240 
242.5 
245 
247.5 .i 
250 
252.5 
255 
257.5 
225 
227.5 
230 
2325 
235' 
237.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
222.5 
23 
227.5 
230 
232.5 
235 
237.5 
240 
242.5 
245 
247.5 
250 
252.5 
220 

5.6 +I- 0.3 

1.3 +I- 0.2 

2.8 +I- 0.3 

0.9 t/- 0.1 

3.3 t/- 0.2 

0.7 +/- 0.2 

0.7 +I- 0.2 

1.6 +I- 0.2 

3.0 +I- 0.2 

0.8 tt- 0.2 

3.6 +I- 0.4 

2.6 
2.2 
l-7 
1.6 
2.0 
1.9 
1.7 
1.7 
1.9 
2.4 
1.3 
3.6 
3.5 
1.7 
1.7 
2.0 
1’ 
1:; 
1.2 
1.2 
1.4 
1.4 
l.L 
1.4 
2.4 
2.7 
2.1 
1.7 
2.1 
1.9 
2.3 
1.5 
1.8 
1.7 
1.5 
1.5 
2.0 
3.1 

--____-______________-_______________ _________ __ 
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TABLE 6-39 (continued) 
Parcel No, 17 owed by Raymond and Elaine Reefer includios adjacent Boroush Easekent 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5  kter Intervals 
and  Estimated Ra-226 Soil Concentration at 2.5 fleter 1nterva:s Based on In-situ t leasureaents 

Site Grid Coordinates 
North-South East-West 

cI---------p- 

Soil Sample Analysis Estimated Ra-22t Concerhation in Soil 
Ra-226 (&i/g t/- 2-Sisa,al (PCi/9 In-situ) 

Ike Note 1) (c&e NGte 2) 
------------------ ______--_---------------------------- 

675 
675 
675 
675 
675 
675 
675 
675 
b75 
675 
675 
675 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
L77.5 
677.5 
677.5 
677.5 
bZ.5 
b82.5 
t-25 
687.5 

222.5 
225  
227.5 
230  
232.5 
235  
237.5 
240  
242.5 
245  .i 
247.5 
250  
220  
222.5 
225  
227.5 
230  
232.5 
235  
237.5 
240  
242.5 
245  
247.5 _  
242  5  . 
247.5 
245  
242.5 

0.9 t/- 0.1 

1.1 +I- 0.3 

0.6 tf- 0.2 

0.8 t/- 0.1 

0.8 tl- 0.2 

1.0 t/- 0.1 
1.0 +I- 0.2 
1.0 t/- 0.2 

1.0 +I- 0.3 

2.0 
1.8 
2.6 
2.1 
2.0 
1.7 
1.7 
1.6 
1.6 
1.4 
1.7 
1.3 
1.8 
2.0 
1.7 
2.1 
2.3 
1.9 
1’ 
1:; 
1.7 
1.7 
1’ 
1:; 
1.6 
1.9 
2.1 
2.2 

-___________________-_-_____________-------__I_______--------------- 

es ProceSbed, then placed ir, mrinelli beakers for analrsis usins a high WSolutlGh Sama-rai’ SPeCtr 

In-Situ measurebents using a  5cn x 5~11 NaI(Tl) detectw. 
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TABLE 6-40 
Parcel No. 17 owned by Ranond and Elaine Reefer including adjacent Borough Easewnt 

Post Rewdial Action External Gaxaa-ray Exposure Rate Measured at 10 lleter Intervals 

Site Grid Coordinates I Exposure Rate 
North-South East-West (ricro R/hrI 

(See Note 11 
--- -------------__ 

b&i 235 13.5 
b75 225 11.7 
b75 235 11.2 
bl5 245 11.1 
685 245 12.4 

Average micro R/hr 12.0 

---_- ----- --- 
Note 1- Range in background Gamma-ray exposure rates for the Hiddlesex area is 3.4-13 micro Rlhr. 
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*Average* 

TABLE 6-41 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 17 OWNED BY RAYMOND AND ELAINE REEFER 

INCLUDING ADJACENT BOROUGH EASEMENT 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

Radium-226 
(pCi/g + 14 

Number of: 
Points 

1.9 + 0.5 - 

2.1 + 0.5 - 

1.5 + 0.2 - 

1.7 + 1.4 - 

64 

25 

25 

17 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x  5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.19 PARCEL NO. 18 

Property owned by the Borough of Middlesex; Parcel 18, Lot 47, 
Block 319, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 

, 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table G-42. Soil sample data are shown in 
Figure 6-31. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.3 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentrat ion of radium-226 in soil was 2.4 pCi/g. 
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b 
&External gamma exposure rate ItIeaSUreIIIentS are reported in Table 6-43 
"and Figure 6-32. The average external gamma exposure rate in the 
4 remedial action area was 13.6 uR/h which is below the remedial 

action criterion of 20 uR/h plus background. 

Summaries Of the confirmatory data are presented in Table G-44. 
Based On in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 3.2 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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FIGURE 6-31 PARCEL 18, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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FIGURE 6-32 PARCEL 18, POST REMEDIAL ACTION EXTERNAL GAMMA EXPOSURE RATES IN pR/h 



Site Grid Coordirlates 
North-South East-U& 

------___- 
242.5 680 

680 
680 
680 
CSO 
680 
680 
680 
680 
680 
t80 
630 
680 
680 
680 
630 
684 
680 
680 
680 
6.80 
680 
t-so 
680 
680 
680 
680 
680 
tao 
680 
680 
630 
tao 
680 
bm 
680 
680 
680 
680 
622.5 
682.5 

245 
247.5 
2so 
252.5 
255 
257.5 
260 
262.5 
2b5 
267.5 
270 
272.5 
275 
277.5 
280 
282.5 
285 
287.5 
290 
232 5 . 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312,s 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
250 
252.5 

TABLE 6-42 
parcel No, 18 and Borough Easewnt owed by Borough of tliddlesex 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tkter Irltervals 
and Estimted Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ Heasurements 

Soil SaPPle Analysis 
Ra-226 (&i/g t/- 2-Sigma) 

Estimated Ra-22b Concentration in Soil 
(PCi/9 In-situ) 

(See Note 1) (See Note 2) _-------------- -----------_____________________ 
0.8 

3.3 +/- 0.4 

1.7 
1.6 
1.4 
1.5 
1.3 
1.6 
1.9 
1.8 
1.6 
1.9 
1.7 
1’ 
1:; 
1.5 
1.6 
1.6 
1.8 
1.8 
1.8 
1.7 
2.0 
1.9 
2.0 
2.0 
1.8 
2.1 
2.0 
2.3 
1.8 ’ 
2.0 
1.7 
1.5 
2. 0 
2.1 
2.0 
2 f .C 
‘6 
;:6 
7. 0 
i:b 

__--_-_----___-______--------------------------------------------- ___ 
l- Soil SUPERS Processed, then placed in aar inell i beaker5 for anal tsi5 using a high resolutior, gaprllra-ray spctro~?t~l 
2- In-situ rcasurcamts using a Scar x 5clr NaI(Tl) detector. 
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TABLE 6-42 (continued) 

Parcel No. 18 and Borough Easement owned br Borough of Hiddlesex 

Post Remedial Clction Ra-226 Soil Concentration in SamPles C6Tlectcd at 5 kter- Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Hetcr Interval, c Based orI In-situ Reasureuar,ts 

Site Grid Coordinates 
North-South East-L&t 

_-I_-____-- -- 
682.5 
682.5 
b82.5 
b82.5 
682.5 
682.5 
682.5 
bS2.5 
bS2.5 
b82.5 
682.5 
bS2.5 
682.5 
682.5 
682.5 
b&2.5 
bS2.5 
b82.5 
bS2.5 
b82.5 
b82.5 
bm.5 
652.5 
bz.5 
b82.5 
632.5 
bG ^2.5 
632.5 
b32.5 
b82.5 
b88.5 
682 5 . 
b32.5 
63 
m 
685 
ta”J 
685 
WJ 

685 

685 

255 
257.5 
260 
262.5 
2b5 
267.5 
270 
272.5 
275 
277.5 
280 
282.5 
285 
237.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
247.5 
250 
252.5 
255 
257.5 
2b0 
262.5 
265 

____-_______________-____------------ _----_- _________________-__-------------------- 
I- Soil sapples ppccessed, then placed in wrinelli beakers for analrsi5 wins a high resolution sama-ray spectr-cmeter-. 
2- In-situ wasurettents using a 5cu1 x Stir NaI(T11 detector. 

Soil Saaple kialusis 
Ra-226 (pCi/g tI- 2-Sisna) 

(See Note i) 
-_---I---- 

1.6 +/- 0.2 

1.5 tl- 0.3 

1.0 t/- 0.2 

2.7 +I- 0.3 

1.0 +I- 0.1 

1.0 t/- 0.2 

0.9 +I- 0.1 

1.1 +I- 0.2 

0.9 t/- 0.2 

0.8 t/- 0.2 

1.2 tt- 0.3 

1.3 tl- 0.3 

1.1 +/- 0.2 

1.6 +/- 0.2 

0.8 +/- 0.2 

1.0 +I- 0.1 

Estimated Ra-226 Concentratito irl Soil 
Idi/ In-situ) 

(See Note 2) 
____-____---__--------------------- 

1’ 
1:; 
1.6 : 
1.7 
1.7 
1.7 
1.7 
1.b 
1.6 
1.9 
1.7 
2.0 
1.7 
1.8 
1.5 
2.1 
1.5 
1.3 
1.8 
1.9 
l.b 
2.1 
2.5 
2.2 
2.2 
2.2 
2.3 
2.0 
2.0 
l.? 
2.3 
2.2 
2.5 
2.7 
1.8 
2.3 
1.8 
1.7 
1.2 
1.7 
1.4 

I 
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TABLE 6-42 (continued) 
Parcel No. 18 and Borough Easement owed by Borough of Widdlesex 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentratiorl at 2.5 lleter Intervals Based on In-situ tkasurenents 

Site Grid Coordinates 
North-South East-Uest 

---a---- 
685 267.5 
68s 270 
68s 272.5 
68s 275 
685 277.5 
68s 280 
68s 282.5 
685 285 
68 287.5 
685 290 
68s 292.5 
635 295 
685 297.5 
635 300 
&Xl 302.5 
68S 305 
68s 307.5 
685 310 
6$5 312.5 
63S 315 
685 317.5 
6E 320 
68 322.5 
68-S 325 
6s5 327.5 
685 330 
6S5 332.5 
637.5 245 
697.5 247.5 
68J.5 25.4 
ts7.5 252.5 
687.5 255 
w.5 257.5 
627.5 260 
6s7.s 262.5 
637.5 265 
687.5 267.5 
687.5 270 
ta7.5 272.5 
687.5 275 
687.5 277.5 

Soil Sample Analysis 
Ra-226 tpCi/g +I- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
(pCi/3 In-situ) 

(See Note 11 Gee Note 2) 
------------- --I-------- --------------_-_-__ 

1.1 
1.1 
1.1 
1.4 
2.0 
2.0 
2.8 
2.8 
2.5 
2.8 
2.6 
2.6 
2.5 
2. 6 
2.2 
2.2 
2.2 
2.1 
2.1 
1.9 
2.0 
1.9 
2.1 
1.9 
2.3 
2.5 
2.9 
2.8 

0.9 +I- 0.2 2. 6 
2.0 

1.0 +/- 0.1 2.4 , 
2.7 

.o t/- 0.2 2.7 
1.9 

.o +/- 0.1 1.S 
1.7 

1 .o +I- 0.1 1= 
1:; 

1.1 +/- 0.1 1:; 1= 

0.7 +/- 0.1 2.0 
--------------------_____________________-------------- ------------------------ 

l- Soil saLPIes processed, then placed in lwrinelll beakers for analysis usirIs a tligh resolution g--ray sPecfrOfiefer4 
2- In-situ wasurekents using a 5cr x 5~0 NaI(T1) detector-. I,/ 
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TABLE 6-42 (continued) 

Parcel No. 18 and Borough Easewnt owed by Borough of Hiddlesex 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 kter Intervals Based on In-situ lleasurewnts 

Site Grid Coordinates 
North-South East-West 

------------ 
687.5 280 
687.5 282.5 
687.5 285 
687.5 287.5 
a7.5 290 
687.5 292.5 
687.5 295 
687.5 297.5 
687.5 300 
687.5 302.5 
E7.5 30s 
637.5 307.5 
ti7.5 310 
687.5 312.5 
687.5 315 
687.5 317.5 
687.5 320 
687.5 322.5 
687.5 325 
687.5 327.5 
687.5 330 
687.5 332.5 
690 250 
690 252.5 
690 255 
690 251.5 
630 260 
690 262.5 
690 265 
690 267.5 
690 270 
690 272.5 
65’0 275 
690 277.5 
690 280 
690 222.5 
690 285 
690 287.5 
690 290 
690 292.5 
690 295 

Soil Sample Analysis 
Ra-226 (&i/g t/- 2-Sigma1 

(See Note 1) 
-------------------- 

1.1 +I- 0.2 

1.0 +I- 0.2 

1.2 +I- 0.2 

1.1 +I- 0.2 

0.9 +I- 0.2 

1.4 t/- 0.1 

1.6 +I- 0.3 

3.9 +/- 0.4 

1.0 +I- 0.2 

1.1 +I- 0.2 

3.5 tf- 0.4 

Estimated Ra-226 Concentration in Soil 
(pCi/3 In-5itr;l 

(See Note 2) 
--_-_-_--------------------------- 

2.0 
3.0 
‘3.0 
3.2 
3.0 
3.0 
2.7 
2.0 
2.4 
2.7 
2.7 
2.7 
2.7 
2.6 
2.3 
25 . 
2.1 
2.2 
2.0 
2.1 
2’ 
,:I 
2.4 
3.0 
2.1 
2.8 
2.1 
1.9 
1.7 
1.8 
1.7 
1.7 
1.6 
1.7 
1.6 
2.0 
1.9 
1.9 
2.0 
2.0 
2.0 

-______________________I^____________-------------------------------------- v--v--- 
I- Soil samples processed, then placed in wrinelli beakers for analysis using a high resolution sama-ray spe:trcn;ete;. 
2- In-situ measurements using a 5cr x 5cr NaI(T1) detector. 

; 
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TAFLE 6-42 (continued) 
Parcel No. 18 and Borough Easerent owed by Borough of Hiddlesex 

lag 

ba 

t+ 

a@ 

iL 

kibr ,a 

ep 1 

@I 

P9 

X.! 

yI*: 

let- 

“!? 

l&t 1’ 

31’ 

np1 ’ 

3. 

il 

,t 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 fluter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasurewnts 

Site Grid Coordinates 
North-South East-Uest 

---v-e--- 
690 
690 
690 
690 
b?O 
690 
690 
690 
690 
690 
690 
690 
690 
690 
672.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
6?2.5 

297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
252.5 
35’ 
;5;.5 
260 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
230 
Td2.5 
285 
287.5 
230 
292.5 
35 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 

Soil Sawle Analysis Estimated Ra-226 Concentration in Soi] 
Ra-226 (&i/g +I- 2-Signal (&i/3 In-situ) 

(See Note 1) (See Note 2) 
------------------ -------------------------------__ 

2.7 +I- 0.3 

0.7 +I- 0.2 

1.1 +I- 0.1 

1.0 t/- 0.2 

1.2 +/- 0.1 

1.1 +/- 0.1 , 

2.9 +I- 0.3 

0.9 +/- 0.1 

1.3 +/- 0.2 

1.0 +/- 0.1 

1.3 +I- 0.1 

2.6 tl- 0.3 

1.3 +I- 0.1 

0.8 tl- 0.1 

2.2 
2.1 
2.7 
2.2 
2.7 
2.7 
2.5 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.4 
2.4 
2.7 
2.3 
2.4 
2.3 
1.9 
1 .5 
2.0 
2.0 
1.9 
1.9 
1.7 
1.9 
2.2 
2. 1 
2’ 
2:;; 
2.8 
3.0 
3.0 
3.0 
3.2 
3.2 
2.9 
3.2 
3.0 
3.0 

------------------------------------------------------------------------- 

I- Soil samples Processed, then placed in mrinelli beakers for analysis using a high resolution gawd-ray spectrosgetera 
2- In-situ measurements using a 5cn x 5cm NaI (Tl I detector. 
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TABLE 6-42 (continued) 

Parcel No. 18 and Borough Easement owned by Borough of Hiddlesex 

post Remedial Action h-226 Soil Concentratim in Sawles Collected at 5 hter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-Uest 

-_______----- 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/g t/- 2-Sigma) (&i/3 In-situ) 

(See Note 1) (See Note 2) 
________ --- __-_-- _--___-_____________------------------ 

692.5 320 
692.5 322.5 : 
692.5 325 
692.5 327.5 
695 255 
695 25J.5 
695 260 
695 262.5 
695 265 
695 267.5 
695 270 
695 272.5 
695 275 
695 277.5 
b95 280 
675 282 5 . 
6% 285 
695 237.5 
6% 290 
695 292.5 
695 295 
695 297.5 
695 300 
695 30 2:5 
695 305 
695 307.5 
695 310 
695 312.5 
695 315 
695 317.5 
695 320 
695 322.5 
695 325 
697.5 257.5 
697.5 2b0 
697.5 262.5 
697.5 2b5 
697.5 267.5 
697.5 270 
697.5 272.5 
697.5 275 

3.0 
0.9 t/- 0.1 2.9 

3.1 
3.6 +I- 0.4 3.3 

2.8 
2.4 
2.1 
1.9 
1.8 
2.0 
1.7 
1.9 
1.8 
1.9 
1.9 
1.8 
1.8 
2.1 
1.9 
2.1 
2.E 
2.8 
28 . 
2.5 
2.7 
2.7 
3.1 
3.0 
3.0 
3.2 
3.1 
2.5 
3.1 

0.8 +I- 0.1 ? - L.3 
1.8 

1.3 +/- 0.1 2.0 
2.1 

6.2 t/- 0.6 3.2 
1.3 

1.0 +/- 0.1 1.7 
1.9 

_-____________-_-----------------------  ____-_______-____- - -_________I________ 

l- Soil samples Processed, then Placed in iarinelli beakers for analysis using a hish resolution saxma-ra7 spectrometer. 

2- In-situ wasurewnts using a 5cr x 5~ NaI(T\) detector. 
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l- Soil 
2- In-5 

5UPleS Pr(rcessed, 
itu wasurewnts us .ny a 5cm x 5cp1 NaI(Tl1 detector. 

TA3LE 6-42 (continued) 
Parcel No, 18 and Borough Easerent owed by Borough of l l iddlesex 

Post Remedial ktion Ra-226 S6il Concentration in holes Collected at 5 Heter Intervals 
and  Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on  In-situ Neasurellents 

Site Grid Coordinates 
North-South East-kst 

------_I- 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
b97.5 
697.5 
697.5 
697.5 
697.5 
697.5 
b97.5 
b97.5 
697.5 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
7Ocl 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

277.5 
280 
252.5 
235 
287.5 
290 
29L5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
230 
282.5 
2% 
237.5 , 
290 
292.5 
295 
‘117.5 
300 
3Qi.5 
305 
307.5 
310 
312.5 
315 

0.7 t/- 0.1 

1.1 +/- 

Soil hple Analysis 

0.1 

0.9 +I- 

Ra-226 (pCi/g tf- 2-Sigma) 

0.1 

1.0 

(see Note 1) 

+/- 0.1 

1.2 

----_----------- 

t/- 0.1 

1.2 +I- 0.1 

1.4 +/- 0.1 

0.9 +I- 0.1 

1.2 +/- 0.1 

2.3 t/- 0.2 

1.9 
1.8 
1.8 
1.8 
1.8 
1.8 

Estimated Ra-226 Concentratitn in Stil 

2.3 
2.5 
2.8 

(&i/9 In-situ) 

2.8 
2.9 

(See Note 2) 

3.0 
2.9 
3.0 

----I--------------------------- 

2.8 
2.8 
2.7 
2.8 
2.8 
2.4 
2.0 
2.2 
2.4 
2.1 
2.1 
1  I-. 
1:; 
1.3 
1.3 
1.9 
1.8 
2.2 
2.4 
2.4 
2 .5 
2.4 
2.7 
2.6 
2.7 
2.3 
?+ c . 3  

then Placed in wrirrel li beakers for anaIvsis usiny a higt, rey61uti6rI yaw-rx; spectr6metQrl 
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TABLE 6-42 (continued) 
Parcel No. 18 and Borough Easement orned by Borough of Riddlesex 

Post Remedial Action Ra-226 Soil Cancentration in Samples Collected at 5 kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ HeasurePents 

Site Grid Coordinates 
North-South East-Uest 

--mm-- 
750 317.5 
700 320 
702.5 265 
702.5 267.5 
702.5 270 
702.5 272.5 
702.5 275 
702.5 277.5 
702.5 230 
702.5 282.5 
702.5 285 
702.5 287.5 
702.5 290 
702.5 292.5 
702.5 255 
702.5 297.5 
702.5 300 
702.5 302.5 
702.5 305 
702.5 307.5 
702.5 310 
702.5 312.5 
702.5 315 
702.5 317.5 
705 267.5 
705 270 
705 272.5 
705 275 
705 277.5 
705 230 
705 282.5 
705 235 
705 27.5 
705 230 
705 292.5 
705 295 
705 297.5 
705 300 
705 302.5 
705 305 
705 307.5 

Soil Sample Analysis 
Ra-226 (&i/9 tf- 2-Sissial 

(See Note 1) 

0.5 t/- 0.1 

0.7 +I- 0.2 

0.7 ti- 0.2 

0.8 +I- 0.1 

0.7 +I- 0.1 

1.0 t/- 0.1 

0.8 +I- 0.2 

0.8 tt- 0.1 

0.9 t/- 0.1 

0.8 +I- 0.1 

1.0 t/- 0.2 

Estimated Ra-226 Cuncentraticn in Soil 
(pCi/9 In-situ) 

(See Note 2) 
--------------------------_____ 

3.4 
3.7 
3.0 
2.3 
2.0 
2.0 
2.0 
2.1 
1.9 
1.9 
1.9 
1.8 
2.1 
2.4 
2.7 
2.5 
2.6 
2 .5 
2.6 
2.7 
2.8 
2.7 
2.3 
2.6 
2.7 
2.2 
2.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
1.9 
2.1 
2.3 
2.4 
il.6 
2.5 
2 .5 
2.7 

_________-__________________------------------------------------------------ 
I- S6il samples processed, then placed in sarinelli beakers f6r analysis usins a high resolution sama-raf wectrmeter. 
2- In-situ reasurewnts usins a 5cn x 5cm NaI(Tl) detector. 
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TABLE 6-42 (continued) 
Parcel No. 18 and Borough Easement owed kr Borough of Hiddlesex 

Post Remedial Action Ra-226 Soil Concentration in Sapples Collected at 5 !leter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ lleawrewnts 

Site Grid Coordinates 
North-South East-&4 

---------- 
705 310 
705 312.5 
705 315 
705 317.5 
707.5 270 
707.5 272.5 
707.5 275 
707.5 277.5 
707.5 280 
707.5 282,s 
707.5 235 
707.5 287.5 
707.5 290 
707.5 292.5 
707.5 295 
707.5 297.5 
707.5 300 
707.5 302.5 
707.5 305 
707.5 307.5 
707.5 310 
707.5 312.5 
707.5 315 
707.5 317.5 
710 272.5 
710 275 
710 277.5 
710 230 
710 m.5 
710 285 
710 287.5 
710 30 
710 292.5 
710 295 
710 297.5 
710 300 
710 305 
710 310 
710 312.5 
712.5 277.5 
712.5 280 

Soil Sample Analysis Estimted ha-226 Concentration in Soil 
Ra-226 (PCih +I- 2-Sisaa) (PCi/9 In-situ) 

(See Note 1) (Se N6tt 2) 
-____----------- ---------------------------------- 

1.0 t/- 0.2 

0.6 +I- 0.1 

0.6 +I- 0.1 

0.9 +I- 0,l 

0.9 +/- 0.1 

0.7 +/- 0.1 

0.9 +/- 0.1 

1.0 +/- 0.1 

1.0 +/- 0.1 

1.6 tl- 0.2 

2.9 
3.5 
3.2 
3.3 
2’ 
2:; 
2.0 
2.1 
2.2 
2.0 
2.0 
2.1 
1.9 
2.0 
2.2 
2.4 
2’ 
2:; 
2.6 
2.7 
2.9 
2.9 
3.0 
3.1 
2.4 
2.7 
2.2 
2.1 
2.0 
2.1 
2.0 
2.3 
2.2 
2.1 
2.7 
2.4 

3.2 
0.8 t/- 0.1 2.2 

2.4 

l- Soil sawles Processed, thrn placed in wrinelli beakers for analysis usiny a high resolutiGn gam,a-ra.c spectrOc+ter* 
2- In-situ measurerents usins a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-42 (continued) 
Parcel No. 18 and Borough Easement owed by Borough of tliddlewx 

Post Remedial Action Ra-226 Soil Concentration in Sawles C6lleCted at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 ileter Intervals Based tn In-situ Heasureocents 

Site Grid C66rdinateS 
North-South East-kt 

Soil Sawle halvsis 
Ra-226 I&i/s t/- 2-Sisma) 

(See Note 1) 
------------ ------------------- 

712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
720 
720 
720 
720 
720 
720 
720 

282.5 
235 
23j.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 ’ 
310 
230 
282.5 
285 
237.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
282.5 
235 
287.5 
290 
292.5 
2?5 
297.5 
300 
342 5 
305’ 
280 
235 
287.5 
290 
292.5 
295 
297.5 

1.2 +/- 0.1 

1.0 +I- 0.1 

0.2 t/- 0.1 

1.1 +/- 0.1 

0.3 t/- 0.1 

1.2 t/- 0.1 

1.1 +/- 0.1 

1.1 +/- 0.1 

0.3 +/- 0.1 

1.1 +/- 0.1 

1.2 +I- 0.1 

Estiwted Ra-226 Coricentration in Soil 
(&i/3 In-situ) 

(See Note 2) 
--------------------------------- 

2.0 
2.0 
2.1 
2.2 
2.1 
2.3 
2.4 
2.5 
2.3 
2.4 
2.9 
3.2 
2 .5 
2.2 
2.1 
2.2 
2.2 
2.2 
2.1 
2.5 
2.4 
2.6 
3.4 
3.0 
2.3 
2.4 
2.4 
2.2 
1.9 
2.5 
3.1 
3.3 
2.7 
3.1 
5.7 
2.9 
2.5 
2.3 
2.4 
2.9 
2 .5 

-___-----_-----__------------------------------------------------------------ 
I- Soil samples Pr6Cessedr then placed in marinelli beakers for analvsis usiris a hish resolution sama-rar spectrometer. 
2- h-situ measurements usins a 5cr x 5cr NaI(T11 detector. 
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Soil Sample Analysis 
Ra-226 (PCih +I- 2-Sigma) 

Estimated Ra-2% Concentration in Soil 
(pCi/9 In-situ) 

Gee Note 1) (See Note 2) 
---------------- ------ ------ ------------______ 

2.6 
3.1 
3.4 

0.9 +/- 0.1 3.1 
2.6 

1.1 +/- 0.2 3.0 
2.9 

0.8 +I- 0.1 3.1 
3.3 

0.8 t/- 0.1 3.1 
0.9 +/- 0.2 3.2 

2.2 
2.8 
3.1 
3.6 
2.4 
3.3 
2.8 

0.8 +I- 0.2 
1.1 +/- 0.1 

TABLE 6-42 (continued) 
Parcel No. 18 and Borough Easement owed by Borough of Niddlesex 

Post Remedial Action Ra-224 Soil Concentration in Samples Collected at 5 Hettr Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ tieasurerr,er,ts 

Site Grid Coordinates 
North-South East-West 

-a------------- 
720 300 
720 302.5 
720 305 
722.5 237.5 
722.5 290 
722.5 292.5 
722.5 295 
722.5 297.5 
722.5 304 
722.5 .1 302.5 
724 302 
725 287.5 
725 290 
725 292.5 
725 295 
727.5 290 
727.5 292.5 
728 298.5 

s 
, 
1 
: 
4 
4 

4 
d 
1 
4 
4 
4 
rl 
4 
d 
1 
1 
1 

i---a- -----_-- -__I__ ----------------__----___ ---e---c 
I- Soil SUP~CS processed, then placed in rarinelli beakers for analysis using a high resolution g--ray spectr' 
2- In-situ measurements using a 5clr x 5cm NaI(T1) detector. 

Page 11 of 11 
164 t 

..- 
.- 



TABLE G-43 
Parcel No. 18 and Borough Easement orned br Borough of lliddlesex 

Post Remedial CIction External Gama-ray Exposure Rate Heasured at 10 tleter Interva\s 

Site Grid Coordinates 
North-South East-blest 

Exposure Rate 
(micro R/hr) 
(See Note 11 

----m-e---- ___---^------- -------- 

685 
685 
485 
635 
485 
485 
bE 
6e5 
695 
695 
695 
695 
475 
695 
4% 
695 
705 
705 
705 
705 
705 
715 
715 
715 
725 

255 10.8 
2bs 11.4 
275 12.9 
285 13.4 
295 13.5 
305 12.5 
315 12.3 
325 12.9 
255 14.1 
265 12.2 
275 14.3 
285 11.3 
295 14.8 
305 14.7 
315 15.6 
325 15.7 
275 12.2 
285’ 12.0 
T 
;o; 

13.4 
13.8 

315 15.4 
285 12.6 
2535 13.2 
305 15.1 
2% 13.1 

&erase micro Whr 13.6 

____-_____________------_-_------- 

Note l- Range in background C&ma-ray exposure rates for the Hiddlesex area is 3.4-13 ricrti Rlhr. 
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TABLE 6-44 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 18 AND BOROUGH EASEMENT OWNED BY 

BOROUGH OF M IDDLESEX 

Radium-226 Number of 
(pCi/g + la) Points 

Average* 2.4 + 0.6 446  - 

Max imum per 100 m  2, 3.2 + 0.4 25  - 

M inimum per 100 m2* 1.6 + 0.3 25  - 

Soil Sample Average** 1.3 + 1.1 114 - 

* Based on a  series of in situ gamma measurements made at 2.5-m 
intervals using a  5  x  5  cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a  lithium-drifted germanium Ge(Li) detector. 

16G 
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“‘6.20 PARCEL NO. 19 

1 

property owned by Adams Corp., Paul Goldman Inc., and Richard Segal 

~SSOC l I  
Parcel 19, Lots 25-27, Block 395, Town of Piscataway, New 

*Jersey (Figure 6-l) was decontaminated to levels below criteria 
specified by DOE. 

I 
I 
I 
1 
t 
1 

II 

Remedial action criteria for Middlesex Phase II were established for 

radium-226 concentrations in soil and external gamma exposure 
c 

.+,rateS l 
The radium-226 soil concentration criterion was set at 

.5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 

Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
Situ gamma measurements (see Appendix A). The remedial action 
Criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any 100-m 2 

area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-45.. Soil sample data are shown in 

Figure 6-33. The average radium-226 concentration in soil over the 

area where remedial action took place was 1.4 pCi/g based on 
:analyses of soil samples. Based on in situ gamma measurements, the * 
:average concentration of radium-226 in soil was 1.9 PCi/g. 
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External gamma exposure rate measurements are reported in Table 6-46 

and Figure 6-34. The average external gamma exposure rate in the 
remedial action area was 11.5 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

One of the 69 soil samples collected from Parcel 19 after excavation 

was completed indicated an elevated radium-226. concentration. The 
laboratory analysis of the soil sample collected at grid point 
592.5, 407.5 indicated a radium-226 concentration of 14 pCi/g. At 
the time when the soil sample was collected, rapid scan analyses of 
the sample indicated a concentration of 7.9 pCi/g while an in situ 
gamma measurement indicated a soil concentration of 1.8 pCi/g at 
that grid point. A PIC measurement indicated an external gamma 
exposure rate of 11.1 uR/h at a point 3.5 m away (grid point 595.0, 
405.0). 

The laboratory soil sample exceeded the remedial action criterion 

for radium-226 in soil. However, as shown in Appendix A, the 
heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 
provide a better indication of contamination levels than do discrete 
soil samples, because they average the concentrations over larger 
areas. In situ gamma and external exposure measurements did not 
validate the existence of more than sporadic instances of 
contamination. It was determined that the elevated reading was due 

to a localized "hot spot" and did not warrant additional remedial 
action. 

Summaries of the confirmatory data are presented in Table 6-47. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 2.4 pCi/g. The data presented 

demonstrate that remedial action criteria were met. 
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PARCEL 22 

PARCEL 19’ 
Adams Corp., et al 
Along South Ditch 
Lots 25-27 
Block 395 

*Includes Borough Easement 

PROPERTY LINE 

D REMEDIAL ACTION AREA 

0 20 METERS 
l-.-LA 

FIGURE 6-33 PARCEL. 19, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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FIGURE 6-34 PARCEL 19, POST REMEDIAL ACTION EXTERNAL G A M M A  EXPOSURE RATES IN pR/h 



TABLE 6-4.5 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc.,and 
Richard Segal Assoc., including adjacent Borough Easeme’nt 

Post Remedial action Ra-226 Soil Concentration in Sar~lts Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-kst 

--- 
592.5 407.5 
595 405 
597.5 402.5 
612.5 392.5 
615 387.5 
615 390 
617.5 387.5 
620 335 
622.5 382.5 
625 38.7 
625 X.2.5 
627.5 380 
b-30 375 
UO 377.5 
632.5 372.5 
632.5 375 
635 365 
63 367.5 
635 370 
635 372.5 
637.5 362.5 
437.5 3b5 .’ 
637.5 367.5 
b37.5 370 
637.5 372.5 
640 360 
640 362.5 
640 365 
640 367.5 
640 370 
642.5 364 
M2.5 357.5 
642.5 362.5 
642.5 365 
642.5 367.5 
b45 355 
645 357.5 
645 360 
645 362.5 
645 365 
647.5 352.5 

Soil tiple Clnalusis 
Ra-?2b (&i/g t/- 2-Signal 

(See Note 1) 

14.0 +I- 1.0 

1.7 +I- 0.2 
1.8 +I- 0.3 

1.4 +I- 0.2 

1.2 +I- 0.2 

0.7 +I- 0.2 

0.9 +/- 0.2 

1.9 +/- 0.3 

0.9 +/- 0.2 
0.8 +/- 0.2 

4.6 tf- 0.5 

0.7 +I- 0.2 

Estimated Ra-22b Concentration in Soil 
(&i/9 In-situ) 

(See Note 21 
------v--v------- -___ 

1.8 
1’ 
0:: 
2.5 
22 . 
2.6 
2.6 
2 .5 

2.6 
2.5 
2.3 
2.3 
1.9 
3.3 
2.7 
1.6 
2.3 
2.6 
2.4 
1.4 
1.4 
1.7 
2.1 
2.3 
1.3 
1 = 
1:; 
2.2 
2’ 
1:: 
1.4 
1.5 
2.0 
2.5 
1.4 
1.4 
1.4 
1.7 
2.5 
1.4 

II 
ii 
u 
!! 

IP 
14 

1 
’ 1 

4 

I---- ----- _--____ ---------- --- ---------------- 
l- Soil samples processed, then placed in rarinelli beakers for analysis using a high resolution sm-ras spectrometer. 
2- In-situ reasureaents wins a 5cr x 5ca NaI(Tl1 detector. 
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and tstirated Ra-X24 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasureaents 

Site Grid Coordinates 
North-South East-kt 

----- 
647.5 355 
647.5 357.5 
647.5 360 
647.5 362.5 
b50 350 
650 352.5 
650 355 
650 357.5 
650 ; 360 
650 362.5 
652.5 347.5 
b52.5 350 
c52.5 352.5 
652 5 . 355 
652.5 357.5 
b52.5 360 
655 342.5 
b55 345 
655 347.5 
655 350 
655 352.5 
455 355 
#5 357.5 
657.5 267.5 
657.5 340 
657.5 342.5 
657.5 345 
657.5 347.5 
b57.5 350 
657.5 352.5 
657.5 355 
660 265 
650 267.5 
660 270 
4&o 337.5 
640 340 
460 342.5 
bbo 345 
660 347.5 
b&l 350 
6.50 352.5 

Soil Sarple Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sigma) (PCi/9 In-situ) 

(See Note 11 Gee Note 2) 
- ------ ------I------------____I_ 

1.4 
0.9 +I- 0.2 1.4 

1.8 
1.7 t/- 0.3 2.6 

1.5 
1.4 
1.5 
1.4 
2.2 
2.6 

0.8 +/- 0.2 1.8 
1.7 

1.5 +/- 0.3 1.7 
1.5 

1.3 +J- 0.3 2.3 
2.4 
1.8 
1.7 
1.5 
1.4 
1.3 
1.7 
2.4 
1.6 
1.6 

0.7 +f- 0.2 1.6 
1.6 

0.7 +I- 0.2 1.5 
1.9 

1.5 +/- 0.3 1.8 
2.6 
1.4 
1.6 
2.5 
1.7 
1.7 
1.b 
1.6 
1.6 
1.9 
25 . 

------- --------------------__________I_____- ----- 

a 

I 

4 

i 

1 

4 

4 

4 

1 

4 

-! 

1 

1 

i 

1 

I 

f 

1- SOil SamPles Processed, then placed in mr-inelli beakers for analysis using a high resolution g--ray wxtroa~t~fi 
2- h-situ l eaSUrewnt5 using a 5~0 x SCP NaI(Tl) detector. 
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TABLE 6-45 (continued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc.,and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Rewdial Action Ra-226 Soil Conctntration in Sampler Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-Uest 

0.7 +I- 0.2 

0.6 +I- 0.1 

662.5 262.5 
662.5 265 
662.5 267.5 
662.5 270 
bb2.5 272.5 
tA2.5 275 
bb2.5 332.5 1.2 +/- 0.3 
662.5 335 
662.5 337.5 1.4 +/- 0.2 
642.5 340 
662.5 342.5 1.2 +/- 0.2 
662.5 345 
bS2.5 347.5 1.2 t/- 0.3 
662.5 350 
445 260 
bb5 262.5 
445 265 
445 267.5 
44s 270 
b&5 272.5 
be5 275 
665 277.5 
bb5 330. 
665 332.5 
k&5 335 
665 337.5 
bb65 340 
445 342.5 
&5 345 
4.45 347.5 
b&5 350 
667.5 260 
bb7.5 2t2.5 0.6 +/- 0.2 
667.5 265 
bb7.5 2b7.5 0.6 +/- 0.1 
667.5 270 
bb7.5 272.5 0.9 +I- 0.2 
6b7.5 275 
667.5 277.5 0.5 +t- 0.2 
667.5 220 
bb7.5 282.5 

.-___ ________ ___ __________P_- --- v--e ---------_-_-_-_ 

l- Soil samples processed, then placed in marinelli beakers for analvsis using a high resolution sama-ray spectrometer. 
2- In-situ measurewnts using a Sea x 5cr NaI(TlI detector. 

Estimated ha-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
-------------------------------- 

1.7 
1.7 
1.6 
1.5 
1.6 
1.6 
2.1 
1.8 
1.9 
1.8 
1.4 
1.6 
1.8 
2.0 
1.9 
1.3 
1’ 
1:: 
1.5 
1.4 
1.5 
2.0 
1.9 
1.8 
1.7 
1.9 
2.0 
1.5 
1.8 
1.8 
2.5 
1.6 
1.3 
1.4 
1= 
1:; 
1.5 
1.6 
1.6 
1.5 
1.9 

Soil SarPle Analysis 
Ra-226 (Pails +I- 2-Sigma1 

(See Note 1) 
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TABLE 6-45 fcont inued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman. Inc.,and 
Richard .Seoal Assoc3, including adjacent Borough Easement 

Post Remedial Action Ra:Z!b Soil Concentration in %BP~~S Collected at 5 Heter Intervals 
and Estiuted Ra-224 Soil Concentration at 2.5 Heter Intervals Based on Irl-situ Heasureu,ents 

Site Grid Coordinates 
North-South East-&t 

_I- 
667.5 
bb7.5 
667.5 
667.5 
667.5 
667.5 
667.5 
bb7.5 
667.5 
470 
470 
470 
470 
470 
470 
470 
470 
670 
470 
470 
470 
670 
470 
470 
470 
670 
676 
470 
470 
670 
470 
670 
470 
472.5 
472.5 
672.5 
472.5 
472.5 
472.5 
472.5 
472.5 

327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
257.5 
260 
242.5 
265 
247.5 
270 
272.5 
275 
277.5 
280 
232.5 
285 
287.5 
290 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
255 
257.5 
260 
242.5 
265 
247.5 
270 
272.5 

0.7 

Soil Sanple Analysis 

+I- 0.2’ 

2.4 

Ra-226 IpCi/g +I- 2-Sigma) 

+I- 0.3 

(See Note 11 

0.9 +I- 0.2 

------------ 

1.9 +/- 0.3 

1.1 +I- 0.2 

1.0 +/- 0.1 

1.2 +/- 0.2 

0.7 +/- 0.2 

0.9 +/- 0.1 

2.1 
1.9 

Estimated Ra-226 Concentration in Soil 

1.7 
1.5 
1.6 

(&i/g In-situ) 

2.3 
2.0 

Gee Note 2) 

1.9 
2.4 
1.6 

-------------------------------- 

1.7 
1.5 
1.4 
1.6 
1.6 
1.7 
1.6 
1.6 
1.7 
1.8 
1.7 
1.8 
1.9 
1.8 
1.9 
1.8 
2.0 
1.9 
1.8 
1.7 
1.9 
1.8 
2.3 
1.7 
1.4 
1.6 
1.5 
1.5 
1.5 
1.5 
1.8 

i ----m--v- 
Y 0 

-------------------------_-__- -___- -c 

l- soil samples Processed, then Placed in wrinelli beakers for aaal.<sis using a high resolution g-a-ray sPectrog@ter* , 
2- In-Situ measurements using a 5cn x 513 NaI(T1) detector. 
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TABLE 6-45 (continued) 
Parcel No. 19 owned by Adams Corp., Paul Coldman, Inc.,and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Re&ial Action k-226 Soil concentration in Samples Collected at 5 Mer Intervals 
and Estimated k-226 Soil Concentration at 2.5 Neter Intervals Based 011 In-situ tteaweaents 

Site Grid Coordinates 
North-South East-West 

--- 

Soil %mPle Rnalusis Estimted Ra-226 Concentration in Soil 
Ra-226 (pCi/g +I- 2-Sigma) (pCi/g In-situ1 

(See Note 1) (See Note 2) 
_--__-___---------- ____________-____-_-_l____l______ 

672.5 275 
672.5 277.5 
672.5 280 
672.5 282.5 
672.5 285 
672.5 287.5 
672.5 290 
672.5 292.5 
b72.5 295 ‘. 
672.5 297.5 
672.5 312.5 
672.5 315 
672.5 317.5 
672.5 320 
672.5 32.5 
672.5 325 
672.5 327.5 
672.5 330 
672.5 332.5 
672.5 335 
672.5 337.5 
b72.5 340 
672.5 3-42:s 
675 252.5 
b75 255 
675 257.5 
675 260 
675 262.5 
675 . 2t5 
475 267.5 
b75 270 
675 272.5 
b75 275 
675 217.5 
b75 286 
675 282.5 
675 285 
675 287.5 
675 290 
b75 292.5 
675 295 

1.1 +I- 0.2 

0.7 t/- 0.2 

0.9 +I- 0.2 

0.8 +I- 0.2 

1.0 +I- 0.2 
0.9 +I- 0.2 

0.8 +I- 0.2 

1.0 tl- 0.2 

1.0 +I- 0.2 

1.7 ti- 6.3 

1.5 ti- 0.3 

1.4 +I- 0.3 

1.7 
1.6 
1.8 
1.6 
1.7 
1.9 
1.8 
2.0 
1.8 
1.9 
1.7 
1.8 
1.7 
1.7 
1.9 
1.8 
2.1 
2.0 
2.1 
1.7 
1.9 
1.9 
2.6 
1.8 
1.7 
1.9 
1.8 
1.8 
1.8 
1.8 
2.1 
2.0 
1.9 
1.9 
2.0 
2.3 
2.0 
1.9 
1.8 
1.9 
1.8 
--- - -- -- 

I- Soil samples Processed. ttlen Placed in mrinelli beaker5 fur analysis using a high rebolution gama-ra’f spectroaeter. 

2- In-situ measurements using a 5cr x 5cr NaI(Tl) detector. 
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TABLE 6-15 (continued: 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc.,and 

Richard-Segal Assoc., including adjacent Borough Easement 
Port Remedial Action h-226 Soil Concentration in Samples Collected at 5 lleter Intervals 

and Estimated Ra-226 Soil Conctntratioo at 2.5 Reter Intervals Based on In-situ Nearurewnts 

Site Grid Coordinates 
North-South East-kt 

. 675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
675 
677.5 
677.5 
677.5 
bn.5 
677.5 
677.5 
677.5 
bn.5 
677.5 
677.5 
bn.5 
bn.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
bn.5 
677.5 
bn.5 
677.5 
677.5 

Soil Sample Analysis 
Ra-22b (&i/g +I- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
(Pcilg In-situ) 

(See Note 1) (See Note 2) 
-- ---------- ---------se_ 

297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
250 
252.5 
255 
257.5 
260 
2b2.5 
265 
267.5 
270 
272.5 
275 
277.5 
280 
x.5 
285 
287.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 

1.5 +/- 0.2 

1.0 +/- 0.2 

1.2 +/- 0.2 

1.6 +/- 0.2 

0.7 +/- 0.1 

0.7 +I- 0.1 

1.1 +/- 0.3 

1.0 +I- 0.2 

0.8 tf- 0.2 

0.7 +/- 0.1 

0.8 +I- 0.1 

1.6 
1.8 
2.2 
1.9 
1.9 
1.8 
1.8 
1.7 
1.8 
1.9 
1.7 
1.9 
2.1 
2.7 
2.0 
2.1 
1.9 
2.6 
1.4 
1.6 
1’ 
1:; 
1.6 
1.8 
1.8 
1= 
1:; 
1.8 
1.7 
1.8 
1.9 
2.1 
2.0 
2.1 
2.0 
2.0 
1.9 
1.7 
1.7 
1.9 
1.7 

P-P --------- ---------VW- ----------- 

I- Soil samples pmcessed, then placed in urinelli beakers for analysis using a high resolution gam-ray spectroWter* 
2- h-situ wasurewnts using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-45 (cant inued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc.,and 
Richard Segal Assoc., including ad.iacent Borough Easement 

post Rewdial Action Ra-226 Soil Concentration in Samples Collected at 5 kter Intervals 
and Estiuted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tkasurefwnts 

Site Grid Coordinates 
North-South East-West 

-- 
677.5 
677.5 
bn.5 
677.5 
bn.5 
677.5 
671.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 

307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 

Soil Sarplc Analysis 
Ra-226 (@X/g +I- 2-Siseaa) 

(See Note 1) 

0.8 +I- 0.1 

0.7 tt- 0.1 

1.1 t/- 0.2 

1.2 +I- 0.2 

0.9 t/- 0.2 

5.7 +/- 0.5 

2.1 t/- 0.3 

Estimated Ra-226 Concentration in Soil 
(pCi/g In-situ) 

(See Note 2) 
--------------------------- 

2.0 . 
1.8 . 
1.8 
2.1 
2.0 
1.8 
2.1 
2.2 
2.3 
2.5 
5.6 
2.0 
2.4 

---e--v - __------------- 

1~ Soil saples proce55ed, then placed in mrinelli beakers for analysis using a high resolution gawka-ray spectrmeter. 
2- In-situ measurements using a 5cr x 51x1 NaI(Tll detector. 
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TABLE 6-46 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc.,and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Rewdial Action External Gama-rar Exposure Rate Measured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-Uest (micro R/hr) 

Gee Note 1) 
---em -a------- 

595 405 11.1 
635 365 * ll.? 
645 355 13.7 
645 365 12.9 
655 345 11.2 
655 355 11.9 
44.5 265 10.2 
66-5 275 11.3 
665 335 10.6 
665 345 11.3 
675 255 11.3 
675 2b5 10.9 
675 275 11.0 
675 285 11.2 
675 295 11.3 
675 305 11.7 
675 315 11.9 
675 325 11.0 
675 335 11.8 

Average micro R/hr 11.5 

, 

---- ------------ 
Note 1- Range in background Gamma-ray exposure rates for the Hiddlesex area is 3.4-13 micro R!hr. 
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TABLE 6-47 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 19 OWNED BY ADAMS CORP., PAUL GOLDMAN INC., 
AND RICHARD SEGAL ASSOC. INCLUDING ADJACENT 

BOROUGH EASEMENT 

Radium-226 
(pCi/g + la) 

Number of 
Points 

Average* 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

1.9 + 0.4 - 

2.4 + 0.7 - 

1.6 + 0.1 - 

1.4 + 1.7 - 

259 

25 

25 

69 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.21 PARCEL NO. 19a 

Property owned by Adams Corp., Paul Goldman, Inc., and Richard Segal 

Assoc.; Parcel 19a, Lots l-24, Block 395, Town of Piscataway, New 
Jersey (Figure 6-l) was decontaminated to levels below criteria 
specified by DOE. 

During Phase II, Main Stream and the portion of Parcel 19a bordering 
it were decontaminated. The in situ gamma measurements, soil Sample 
analyses, and external gamma exposure rate measurements for the 
section of Main Stream bordering Parcel 19a can be found in the 
tables and figures for Parcel 19. 
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m 
~6.22 PARCEL NO. 20 

* property owned by Frank Pasek (Kesap, Inc.); Parcel 20, Lot 43, 
Block 318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 

radium-226 concentrations in soil and external gamma exposure 

rates- The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 

external gamma exposure ,. rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 

(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 

remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 

used to estimate the radium-226 concentrations in soil from the in 

situ gamma measurements (see Appendix A). The remedial action 

criteria were met if the average radium- 226 concentration based on 

in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-22G concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 

background). 

Prior to the start of Phase II remedial action, excavation limits 
were estimated based on site characterization data collected by 
other DOE contractors and by NLO/BNI. These estimates were used for 

subcontractor bid purposes. Because the excavation limits were not 
absolute, excavation of soil was monitored using in situ gamma 

measurements. When these measurements indicated that an area had 

been cleaned to criteria levels, excavation ceased. In all but two 

instances excavation ceased at the previously determined excavation 
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limits. On Parcel 20, excavation toward the western boundary of the 
parcel ceased prior to reaching the original limit and a revised 
limit was established along the western bank of an existing ditch. 
The revised limit is illustrated in Figures 6-35 and 6-36. The 
ditch was thought to serve as a natural barrier to the westward 
spread of contamination. In situ gamma measurements and soil sample 
analyses along the west bank indicated that no remedial action was 

required west of the ditch. 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-48. Soil sample data are shown il 
Figure 6-35. -The average radium-226 concentration in soil over the 

area where remedial action took place was 1.5 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.5 pCi/g. 

External gamma exposure rate measurements are reported in Table 6-49 
and Figure 6-36. The average external gamma exposure rate in the 
remedial action area was 14.2 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Two of the 165 soil samples collected from Parcel 20 after 
excavation was completed indicated elevated radium-226 
concentrations. The laboratory analysis of a soil sample collected 
at grid point 727.5, 382.5 indicated a radium-226 concentration of 
15 pCi/g. At the time when the soil sample was collected, rapid 
scan analyses of the sample indicated a concentration of 4.8 pCi/g 
while an in situ gamma measurement indicated a soil concentration of 
2.7 pCi/g at that grid point. The laboratory analysis of a second 
soil sample, collected at grid point 752.5, 367.5, indicated a 
radium-226 concentration of 20 pCi/g. At the time when the soil 
sample was collected, rapid scan analyses of the sample indicated a 
concentration of 2.5 pCi/g while an in situ gamma measurement was 
made that indicated a soil concentration of 2.2 pCi/g at that grid 
point. 
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?~llOwing eValUatiOn of laboratory analysis data for the soil 
;amples collected at grid points 727.5, 382.5 and 752.5, 367.5, it 

{as determined that the elevated readings observed warranted 
,dditional characterization sampling west of these grid points. 
lased on characterization data collected during the spring of 1984, 
.t was determined that additional remedial action was required in 
$0 small areas in the vicinity of these grid points. These areas 

ire located west of the ditch that flows from the southwest corner 

)f the former MSP to tne mosquito control ditcn as shown in Figure 

;-35. 

Jata collected by soil sample analyses and in situ gamma 
neasurements in the areas excavated during 1984 are presented in 
Fables 6-48A and 6-49A; soil sample data are shown in Figure 6-35 
and external gamma exposure rates in Figure 6-36. In those 
instances where soil sample data were collected at a given grid 
point following the original remedial action in 1981 and also 
following the remedial action in 1.984, the 1984 data take precedence 

and are presented in the figure. However, botn sets of data are 

listed in their entirety in the accompanying tables. For 

completeness, characterization data outside the remedial action area 
are also presented in Figure 6-35. These data have been included on 

Parcel 20 because of the spotty nature of contamination in tnis 
area. 

Summaries of the confirmatory data are presented in Tawle 6-50. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 1.00 m 2 was 4.9 pCi/g, while the maximum 

concentration based on soil samples was 9.9 pCi/g (including 
background) in any 5 m x 5 m area and 5.7 pCi/g (including 
background) in any 1.0 m x 10 m area, The data presented demonstrate 
that remedial action criteria were met. 
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PARCEL 20’ 
Frank Pasek 
1275 Bound Brook Rd 
Lot 43 
Block 318 

‘Includes Borough Easement 

PROPERTY LINE 

-X- FENCE LINE 

REMEDIAL ACTION AREA 

I 1984 REMEDIAL ACTION AREA 
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FIGURE 6-35 PARCEL 20, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION 
IN SOIL IN pCi/g 
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I I I 800.0 

PARCEL 24 
-790.0 

-730.0 

PARCEL 23 

-770.0 

PARCEL 21 

- 690.1 

PARCEL 20’ 
Frank Pasek 
1275 Bound Brook Rd 
Lot 43 
Block 318 

v PROPERTY LINE 

- X - FENCE LINE 

REMEDIAL ACTION AREA 

‘Includes Borough Easement 

lz.7 1984 REMEDIAL ACTION AREA 

20 METERS 

Ob 

FIGURE 6-36 PARCEL 20, POST REMEDIAL ACTION EXTERNAL GAMMA 
EXPOSURE RATES IN pR/h 
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TABLE 6-48 

Parcel No. 20 ouncd bv Frank Pasek 1Kesa~1 Inc.1 including adjacent Borough Easement 

Post Rmdial Action Ra-226 Soil Concentration in Sawles Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-Rest 

687.5 
687.5 
637.5 
690 
690 
690 
690 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
695 
695 
655 
695 
695 
695.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
700 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
703.5 
705 

Soil Sample finalusis Estimted Ra-226 Concentration in Soil 
Ra-226 tfW9 +/- 2-Sigma) (pCi/9 In-situ) 

(See Note 11 (See Note 2) 
--- 

335 
337.5 
340 
3x2.5 
335 
337.5 
340 
330 
332.5 
335 
337.5 
340 
342 
327.5 
330 
332.5 
335 
337.5 
338 
325 
327.5 
330 
332.5 
335 
347.5 
322.5 
325 
327.5 
330 
332.5 
335 
320 
322.5 
325 
327.5 
330 
342.5 
347.5 
352.5 
331 
320 

1.2 +I- 0.3 

1.1 +/- 0.1 

2.5 +I- 0.3 

1.1 +I- 0.1 

1.0 +/- 0.1 

1.0 +I- 0.1 

1.1 +/- 0.1 

1.3 t/- 0.1 

2.5 
2.5 
2.6 
2.5 
2.2 
2.3 
2.4 
2.8 
2.8 
2.9 
3.4 
3.1 
2.4 
3.1 
3.0 
3.1 
2.8 
3.1 
2.2 
2.9 
2.9 
2.4 
2.9 
3.3 

1.0 +/- 0.1 

2.2 +I- 0.3 

1.8 tl- 0.2 

0.7 +I- 0.1 
0.7 t/- 0.1 
0.8 +I- 0.1 
0.8 +I- 0.1 

3.1 
3.5 
3.6 
3.8 
4.5 
2.5 
2.9 
3.0 
3.3 
4.0 
4.4 

2.7 
3.2 

-- 

1- Soil swles Processed, then placed in larinelli beakers for analysis using a high resolution g--ray spectrowt 
2- In-situ aeasurewnts using a 5cr x 5cr Ral(T1) detector. 
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TABLE 6-48 (cant inued) 

Parcel No. 20 owned by Frank Pasek (Kesap. Inc.) including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estinated Ra-226 Soil Concentration at 2.5 Neter Intervals Based on In-situ tleasurements 

Site Grid Coordinates 
North-South East-blest 

705 322.5 
705 325 
705 327.5 
705 345 
705 355 
707.5 320 
707.5 322.5 
707.5 325 
707.5 327.5 
707.5 337.5 
707.5 342.5 
707.5 347.5 
707.5 352.5 
707.5 357.5 
707.5 362.5 
710 315 
710 317.5 
710 320 
710 322.5 
710 330 
710 332.5 
710 335 
710 337.5 
710 340 
710 342.5 
710 345 
710 347.5 
710 350 
710 352.5 
710 355 
710 357.5 
710 360 
710 362.5 
710 365 
711 324.5 
712.5 312.5 
712.5 315 
712.5 317.5 
712.5 320 
712.5 327.5 
712.5 330 

Soil Sample hnalusis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/g t/- P-Sigma) Hi/9 In-situ) 

(See Note 11 (See Note 21 
-- ---_--- -- -- -- 

3.5 
4.0 
4.6 

1.3 t/- 0.1 

1.3 tt- 0.2 
0.8 tf- 0.1 
1.8 +I- 0.2 
4.9 +I- 0.5 
1.2 t/- 0.1 
1.2 t/- 0.1 
3.3 tl- 0.3 

3.4 
4.0 
5.3 
2.5 

3.2 
2.9 
3.3 
4.1 
3.2 
2.5 
2.0 
1.9 
1.9 
2.0 
1.9 
2.0 
2.1 
2.4 
3.3 
3.0 
2.7 
3.2 
2.0 

1.2 +I- 0.1 2.7 
3.5 tl- 0.4 3.0 

3.4 
1.6 +I- 0.2 3.1 

3.8 
3.4 
2.5 

---- --- 
l- Soil samples processed, then placed in marinelli beakers for analysis wins a high resolution mud-ray wectrometer. 
2- In-situ wasurements using a 5cm x 5cr Nal(T1) detector. 
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TABLE 6-48 (continued) 
Parcel No. 20 owed by Frank Pasek (KesaP* Inc.1 including adjacent Borough Easement 

Post Remedial fiction Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analvsis 
Ra-226 f&i/s +/- 2-Sigma) 

(See Note 11 

712.5 332.5 
712.5 := 
712.5 337.5 
712.5 340 
712.5 342.5 
712.5 345 
712.5 347.5 
712.5 350 
712.5 352.5 
712.5 355 
712.5 357.5 
712.5 360 
712.5 362.5 
712.5 365 
712.5 367.5 
714.5 320.5 
715 310 
715 312.5 
715 315 
715 317.5 
715 325 
715 327.5 
715 330 
715 332.5 
715 335 
715 337.5 
715 340 
715 342.5 
715 345 
715 347.5 
715 350 
715 352.5 
715 355 
715 357.5 
715 3&l 
715 362.5 
715 365 
715 367.5 
715 370 
717.5 307.5 
717.5 310 

1.3 +/- 0.1 

1.8 t/- 0.2 

1.6 +I- 0.1 

1.2 t/- 0.1 

4.1 +I- 0.4 

1.3 t/- 0.3 

2.7 tf- 0.3 

1.2 t/- 0.3 
1.2 t/- 0.1 

1.1 +/- 0.2 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 21 
I- 

2.3 
2.0 
2.1 
1.9 
1.9 
1.9 
2.3 
2.6 
2.4 
2.6 
2.1 
2.2 
2.3 
2.0 
2.2 
2.6 
3.2 
3.6 
3.5 
4.1 
4.0 
2.5 
2.1 
2.2 
2.2 
1.9 
2.0 
2.0 
2.0 
2.3 
2.5 
2.3 
2.0 
2.0 
2.1 
2.5 
2.2 
2.1 
1.8 
3.2 
3.2 

---- --- 
l- Soil samples processed~ then Placed in m rinelli beakers for analysis using a high resolution g--ray sPectroHter* 3 
2- In-situ beWJrewntS USin a h x 5cr NaI(T1) detector. i 
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i TABLE 6-48 (cant inued 1 

b 
0 

Parcel No. 20 owed by Frank Parek (Kesar, Inc.) includinr adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurerents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g +/- 2-Sigma) (@Ii/s In-situ) 

(See Note 1) Gee Note 2) 
-- ----- ---- 

717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
718 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 

312.5 
315 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 ~ 
345 
347.5 
354 
352.5 
355 
357.5 
360 
362.5 
365 
357.5 
370 
372.5 
317 

E” 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 

1.2 +I- 0.1 

0.9 +I- 0.1 

0.7 +I- 0.1 

0.9 +/- 0.1 

0.7 t/- 0.1 

1.1 +I- 0.1 

0.9 +I- 0.2 

1.1 t/- 0.3 

1.3 +/- 0.3 

1.2 t/- 0.3 

1.0 t/- 0.2 
1.4 t/- 0.2 

3.3 
3.7 
5.4 
2.4 
2.2 
2.3 
1.9 
1.9 
2.1 
2.0 
2.6 
2.5 
2.3 
2.0 
2.0 
1.9 
2.0 
2.8 
2.3 
2.4 
2.1 
2.1 
2.2 
2.6 
4.0 
4.9 
b.3 
2.6 
2.0 
2.4 
2.2 
2.0 
1.9 
3.0 
2.5 
2.8 
2.3 
2.1 
1.9 
2.2 
2.1 

1- Soil sawles processed, then Placed in marinelli beakers for analysis using a high resolution g--ray wectroeeter. 
2- In-situ reasureltents using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-48 (continued) 
Parcel No. M owned by Frank Pasek (Kesap, Inc.) including adjacent Boroustr Easekent 

Post Rewdial Action Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
and Estimated Ra-26 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

---- ------a---- 

720 
720 
720 
720 
720 
720 
720 
720 
720 
72iJ.5 
722.5 
722.5 
7z2.5 
722.5 
722.5 
722.5 
722.5 
722 5 
722:5 
722.5 
722.5 
72.2 5 . 
722.5 
722.5 
712.5 
72.5 
722.5 
722.5 
722.5 
722 5 . 
722.5 
722 5 
722:5 
722.5 
7n 
7FJ 
722 
725 
725 
725 
7,x 

357.5 
360 
“AZ.5 
365 
367.5 
370 
372.5 
375 
377.5 
313 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
342.5 
347.5 
350 
FJ2.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
375 
377.5 
330 
305 
315 
317.5 
320 
322.5 
325 
327.5 

Soil c%wle Analysis 
Ra-226 (&i/g t/- Z-Sigma) 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 1) (See Note 2) m------------m..----- ------------------ -- -----v-e- 
2.1 
2.7 
2.4 
2.2 
2.2 
1.9 
2.0 
2.1 
1.5 

1.0 t/- 0.1 2.9 
2.7 
2.1 
2.0 
2.1 
2.1 
2.4 
2.0 
2.3 
2.3 

0.7 +/- 0.1 

1.3 +/- 0.1 

1.6 t/- 0.2 

1.0 +/- 0.1 
1.1 +/- 0.2 
1.6 +/- 0.3 

1.1 +/- 0.2 

1.2 +/- 0.2 

1.3 +/- 0.3 

1.0 +/- 0.2 

0.5 +/- 0.2 

1.2 +/- 0.2 

0.3 +/- 0.1 

2.0 
2.0 
2.0 
2.0 
2.2 
2.5 
2.5 
2.1 
1.9 
2.0 
1.3 
2.3 
2.5 
2.8 
2.3 
2.4 
2.1 
2.0 , 
2.1 , 

2.2 ---------------_-___ __-__--_---__---_--------______-__--__________________-__ 
l- Soil samples Processedl then Placed in marinelli beakers for analvsis using a high resolutior, gama-ray spectrome 
2- In-situ wasuremehts using a 5cm x 5cm NaI(T1) detector. 
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TABLE 6-48 (continued) 

Parcel No, 20 owed by Frank Pasek (Kesap, Inc. 1 including adjacent Borough Easement 

Post Reaedial Action Ra-226 Soil Concentration in sak~les Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based ori In-situ lleawreatents 

Site Grid Coordinates 
North-South East-Uest 

725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
727 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 

336 
332.5 
335 
337.5 
350 
352.5 
355 
357.5 
366 
362.5 
365 
367.5 
370 
372.5 
375 
377.5 
386 
3S2.5 
365.5 
312.5 
315 
317.5 
3’26 
322.5 
325 
327.5 
330 
332.5 
33 
337.5 
342.5 
347.5 
350 
352.5 
x5 
357.5 
360 
362.5 
365 
367.5 
370 

Soil Sample Analu5is Estimated Ra-226 Concentration iri Soil 
Ra-226 (&i/s t/- 2-Sigma) (pCi/9 In-situ) 

(See Note 1) Gee Note 2) 
________e-- - ----I----- -m--- ----- 

2.0 
2.0 . 

. 2.2 
1.9 
1.9 
2.0 
2.1 
2.3 
2.3 
2.2 
2.2 
2.0 
2.0 
2.2 
1.8 
2.3 
2.0 
2.5 

1.5 +I- 0.2 2.9 
1.0 tf- 0.2 

2.2 
1.1 t/- 0.1 2.2 

2.3 
0.8 t/- 0.1 2.0 

1.9 
0.8 +I- 0.2 2.1 

2.0 
0.9 +I- 0.1 1.9 

2.3 
0.9 +/- 0.1 1.8 
1.0 +I- 0.3 
0.9 tt- 0.2 

2.1 
1.0 +I- 0.3 2.1 

1.9 
1.1 +I- 0.2 1.9 

2.2 
1.2 +/- 0.2 2.4 

2.1 
1.1 t/- 0.2 2.0 

2.0 
-___-____-_--e--e- ____________________------------ --_-_-_--____-__--___-_____ ---- 

I- stil samples processed, then placed in wrinelli beakers for anali’sis usirm a high resoluticrn sama-ray spectrometer. 
2- In-situ measurements using a 5cp1 x 5~9 NaI(Tl) detector. 
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TPBLE 6-48 (continued) 
Parcel No. 20 ouned by Frank Pasek (Kesap, Inc.1 including adjacent Borough Easewnt 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 titer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurenents 

Site Grid C6ordinates 
North-South East-West 

--w-e ---------m 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
730 
730 
730 
730 
730 
730 
730 
730 
736 
730 
730 
730 
736 
730 
730 
730 
736 
7.30 
736 
730 
736 
730 
736 
736 
736 
730 
736 
730 
7x 
730 
730 
730 
731.5 
732.5 
732.5 

372.5 
375 
377.5 
380 
382.5 
335 
307.5 
310 
312.5 
315 
317;5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
355 
367.5 
370 
372 5 
375’ 
377.5 
380 
382.5 
3e5 
302.5 
365 
307.5 

Soil Sawle Analysis 
Ra-226 (&i/g t/- 2-Sisrla) 

(See Note 11 
----w-B__ I--- 

1.1 +/- 0.3 

1.1 +/- 0.2 

15.0 +/- 1.0 

1.2 +/- 0.1 

0.8 +/- 0.2 

Estimtated Ra-226 Concerltration in Soil 
(K.i/9 In-situ) 

(See Note 2) 
------- -----------m---w-- -----e_ 

2.0 
2.3 
2’ 
2:; 
2.7 
2.2 
4.5 
2.5 
2.0 
2.2 
2.1 
2.0 
2.0 
1.3 
2.1 
1.4 
2.6 
1.8 
1.5 
1.8 
2.0 
2.6 
2.0 
2.0 
2.1 
2.2 
2.3 
2.4 
2.3 
2.1 , 2.0 
2.0 
2.1 
2.5 
2.2 
3.3 
2.3 
2.5 
2.7 
3.2 
2.7 

----------------__--____ ------------- 

4 h .  .  

-_-_--_----___-___-_____________________------ 

I- boll sawles Pr6CC55ed2 then Placed in wrinelli beakers 
2- In-situ measurewnts using a 5ch x 5m NaI(T1) detecttr. 
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TABLE 6-48 (continued) 
Parcel No, 20 owed by Frank Pasek (Kesap, Inc.1 including adjacent Borough Easebent 

Post Remedial Acticrn Ra-226 Soil Concentration in Saw145 C6llected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Heasuremts 

Site Grid Coordinates 
North-South East-West 

732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
735 
735 
735 
735 
735 
735 
7S5 
735 
7s 
735 
735 

310 
312.5 
315 
317.5 
326 
322.5 
325 
327.5 
336 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
3-s 
367.5 
370 
372.5 
375 
377.5 
330 
w2.5 
302.5 
305 
307.5 
316 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 

1.1 t/- 0.2 

0.7 +I- 0.1 

1.5 +I- 0.2 

1.1 +/- 0.1 

1.4 tl- 0.2 
.i 

1.1 +I- 0.1 

1.1 +I- 0.2 

0,s +I- 0.2 

1.0 +I- 0.2 

1.3 tf- 0.2 

1.1 +I- 0.2 

1.1 +I- 0.2 

1.5 +I- 0.3 

1.2 +I- 0.3 

3.2 +I- 0.3 

Estimated Ra-226 Concentration in Soil 
(pCif9 In-situ) 

(See Note 2) 
-------_______--__---- 

2.6 
2.3 
2.1 
1.9 
1.9 
1.9 
2.0 
1.9 
2.0 
1.9 
2.0 
1.8 
2.0 
1.9 
2.1 
2.1 
2.1 
2.0 
1.9 
2.0 
2.3 
2. 1 
2.1 
2.0 
2.4 
2.5 
2.9 
3.0 
3.9 
2.3 
3.0 
2.6 
2.5 
2.4 
2.1 
2.1 
2.6 
1.9 
1.5 
1.8 
2.0 

____----___------ -__________-___-______------------_--_--_-_--__---- _-_---- 

Soil samples Pr(rCeSsed, thea placed in marinelli beaker-s for analysis using a high resolutiorl gamaa-rar SPectr meter. 
In-situ wasurewnts using a 5cm x 5~ tlaI(T1) detector. 

Soil Sawle Analysis 
Ra-226 (&i/g +I- Z-Sigma) 

(See Note 11 
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TABLE G-48 (continued) 
Parcel No. 20 owned by Frank Pasek (Kesap, Inc.) including adjacent Borough Easerent 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tkter Intervals Based on In-situ tleasurecents 

Site Grid Coordinates 
North-South East-West 

----------- 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
73.5 
735 
735 
735 
735 
735 
737.5 
737.5 
737.5 
731.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 

230 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
35s 
357.5 
360 
362.5 
365 
367 
370 
372.5 
375 
377.5 
380 
307.5 
310 
312.5 
315 
317.5 
‘320 
322.5 
325 
327.5 
-330 
332.5 
53% 
3j7.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 

Soil Sawle Analysis Estimated ha-226 Concentration in Soil 
Ra-226 (Pcilg +I- ‘L-Signal (HIi/ In-situ) 

(See Note 1) (See Note 2) 
_________---------- -----------------------__ 

1.9 
2.1 
1.8 
2.0 
2.1 
2.2 
2.0 
1.9 
2.1 
2.0 
2.0 
2.0 
2.2 
2.2 
2.2 
1.9 
2.1 
2.5 
2.6 
2.6 
2.1 

3.1 +I- 0.4 2.4 
2.3 

0.9 +I- 0.1 2.3 
2.1 

1.0 +/- 0.2 1.9 
2.0 

O.? +I- 0.1 2.2 
2.0 

1.7 tf- 0.2 1.8 
’ 1.9 

2.5 +I- 0.3 1.9 
2.0 

1.0 +/- 0.1 1.9 
1.9 

1.0 +/- 0.2 1.9 
2.0 

0.8 t/- 0.2 1.8 
2.0 

0.7 +/- 0.2 2.2 
2.1 

l- Soil samples Processed, then placed in gwinelli beakers for analysis using a high resolution g--ray gpectrowtel‘ 
2- In-situ wasurewnts using a 5cm x 5cr NaI(TI) detector. 
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TABLE 6-48 (continued) 
Parcel No. 20 ouned bv Frank Pasel: (Kesap, Inc.) including adjacent Borough EasePent 

Post Remedial fiction Ra-2% Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ llcasurewnts 

Site Grid Coordinates 
North-South East-West 

----------------m-e 
737.5 357.5 
737.5 360 
737.5 3b2.5 
737.5 365 
737.5 367.5 
737.5 370 
737.5 372.5 
737.5 375 
737.5 377.5 
737.5 380 
740 305 
740 307.5 
740 310 
740 312.5 
740 315 
740 317.5 
740 320 
740 322.5 
740 x25 
740 327.5 
740 330 
740 332.5 
740 335 
740 337.5 
740 344 
740 342.5 
740 345 
740 347.5 
740 350 
740 352.5 
740 355 
740 357.5 
740 360 
740 3-62 5 . 
740 3El 
740 367.5 
740 370 
740 372.5 
740 375 
740 377.5 
742.5 310 

Soil Sanple Analysis 
Ra-226 tpCi/g t/- 2-Sign(a) 

(See Note 11 

1.2 +/- 0.3 

1.2 +I- 0.2 

1.1 +I- 0.2 

1.1 +/- 0.2 

4.2 t/- 0.4 

Estimted Ra-226 Concentration in Soil 
(pCi/g In-situ) 

(See Note 21 
-------------------------- _ 

2.0 
2.2 
2.2 
1.9 
1.8 
2.2 
2’ 
2:; 
2.1 
2.1 
2.6 
2.5 
2.3 
2.2 
2. 1 
2.1 
2.0 
2.0 
2.0 
2.3 
2.1 
1.9 
2.0 
2.0 
2.0 
1.9 
2.1 
2.0 
2.1 
2.2 
2.2 
1.9 
2.1 
2.2 
1.8 
1.9 
2.4 
2.2 
2.0 
2. 1 
2.4 

---------m--w--- --_--- _________-__-__-_-__------------------------- ---------------__ 
l- Soil SUP~QC+ Processed, then placed in lrarinclli beakers for arlal,rsis using a high resolution g-a-ray spectres,eter, 
2- In-situ measurements using a SCR x 5cm NaI(T1) detector. 
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TABLE 6-48 (cant inued 1 
Parcel No. 20 ouned by Frank Faa5ek (Kesap, Inc.) including adjacent Borough Easement 

Concentration at 2.5 tlcter Intervals Based on In-situ Measurerents 
Post Rewdial Action Ra-226 Soil Concentration in Sar~les Collected at 5 Meter Intervals 

and Estimated Ra-226 Soil 

Site Grid Coordinates 
North-South East-West 

Soil San~le halusis Estimated Ra-2% Cormhatior, in Soil 
Ra-226 (&i/g t/- 2-Siswa) (pCi/9 In-situ) 

(See Note 1) (See Note 2) 
------------------------ -------_------------------------ 

1.3 +/- 0.1 2.3 
2.3 

1.1 +/- 0.1 2.0 
2.1 

1.3 +I- 0.2 2.1 
2.2 

1.0 +/- 0.2 2.0 
2.1 

0.9 +/- 0.2 1.8 
2.1 

3.4 +I- 0.4 .- ‘> L.L 
2.0 

1.1 t/- 0.2 2.3 
2.1 

1.2 +/- 0.3 2.1 
2.0 

1.4 +I- 0.2 2.1 
2.1 

1.1 +/- 0.2 2.0 
2.0 

1.2 +/- 0.2 2.0 
1.9 

1.2 +/- 0.2 2.7 
2.3 

1.7 tt- 0.3 2.0 
2.1 
2.7 
2.2 
2.3 
2.1 
2.2 
2.5 
2.3 
1.9 
2.3 
2.1 
2.1 
2.2 
2.2 
2.1 
2.2 

742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 

312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337 5 
340’ 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
3bO 
3b2.5 
343 
367.5 
370 
372 5 
375’ 
315 
317.5 
320 
322.5 
YL4 5 . 
325 
327.5 
330 
332.5 
33s 
337.5 
340 
345 
347.5 
350 

l- Soil sawles Processed, then placed in mrinelli beakers for analysis usins a high rescjlutior, ym,a-ray spectroW?~r* 
2- In-situ measuwtents using a 5clr x 5cm NaI(T1) detector. 
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Fast Remedial bction Ra-226 Soil Concentration in Samples Collected at 5 ktcr Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 llettr Intervals Based on In-situ lleasureeents 

Site Grid Coordinates 
North-South East-West 

Soil Sarhple Flnalvsis 
Ra-226 (&i/g t/- P-Sigma) 

(See Note 1) 

352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
375 
315 ‘~ 
317.5 
‘320 
322.5 
32T 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350-- 
352.5 
xi5 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
317.5 
320 
322.5 
325 
327.5 
330 
‘332.5 

0.9 t/- 0.1 

1.1 +/- 0.1 

0.9 +/- 0.1 

1.1 +/- 0.2 

0.8 tf- 0.2 

0.7 t/- 0.2 

1.0 +/- 0.2 

1.4 +I- 0.3 

1.3 t/- 0.3 

0.9 tt- 0.2 

0.9 +I- 0.2 

1.8 t/- 0.3 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 2) 
____________-------_------------ 

2.3 
2.1 
1.9 
1.8 
1.9 
2.2 
2.4 
1.8 
2.0 
2.1 
3.0 
2.9 
2.9 
2.7 
2.4 
2.3 
2.3 
2.3 
2.4 
2.2 
2.1 
2.1 
2.0 
1.9 
1.9 
2.0 
2.0 
2.2 
2.1 
1.9 
2.3 
2.5 
1.8 
2.0 
3.0 
3.7 
2.3 
2.5 
2.5 
2.4 
2.5 

--_-__--- _________________-_--------------- _-_____-_-_____~~--____---_-_ 

l- Soil saples processed, thcr, placed in wrinelli beakers for- analvsis using a hish resolution mama-ray swctroaleter. 
2- Ih-situ measurewrits using a 5cr x 5cm NaI(T1) detector. 
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TABLE 6-48 (continued) 
Parcel No. 20 orned br Frank Pasek (Kcsap, Inc.) including adjacent Borough Easeaent 

Psst Rewdial fiction Ra-226 Soil Concentration in Sawles Collected at 5 Reter- Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Ueter Intervals Based on In-situ Heasuterents 

Site bid Coordinates 
North-South East-Uest 

------------- 

Soil bwle Ahalvsis Estiwted ha-226 Concentration in Soil 
Ra-226 (&i/g t/- 2-Signal (&i/g In-situ) 

(See Note 1) (See Note 2) 
-___ ------- -------------- ---_ 

750 
750 
750 
750 
750 
750 
7!x 
750 
750 
750 
750 
750 
750 
750 
750 
752.5 
752.5 
752.5 
752.5 
7 =9 = J&d 
752.5 
752.5 
752.5 
752.5 
752.5 
752 5 . 
752.5 
752.5 
752.5 
XL.5 
752.5 
752.5 
752.5 
7z.5 
7s 
755 
755 
755 
755 
755 
rnd 

.i 

335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
‘355 
357.5 
360 
362.5 
365 
367.5 
370 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
32.5 
365 
‘367.5 
370 
327.5 
330 
33-J L.5 
335 
337.5 
340 
342.5 

1.2 +I- 0.1 

1.2 +I- 0.1 

1.3 tl- 0.2 

1.7 +/- 0.3 

1.1 t/- 0.3 

0.9 +I- 0.2 

1.1 +/- 0.2 

’ 1.1 +I- 0.2 

20.0 +I- 1.0 

2.3 
2.5 
2.3 
2.2 
2.3 
2.0 
1.9 
2.0 
2.0 
2.1 
1.8 
2.9 
2.5 
2.0 
2.3 
2.5 
2.4 
3.9 
2.6 
2.5 
2.5 
2.3 
2.4 
2.2 
2.2 
2.0 
2.0 
1.9 
2.0 
2.6 
2.S 
2.0 
2.2 
3.0 
2.7 
2.3 
2.9 
2.7 
2.7 
2.3 
2.3 

l- Soil sawles Processed, ther, placed in wrinelli beakers for analrsis using a high resolution gaab;-rav s~ectroa*’ 
2- In-situ measurements using a 5~16 x 5cp1 NaI(Tl) detector. 
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TABLE 6-48 (continued) 

Parcel No. 20 owned bu Frank Pasek (Kemp, Inc.) including adjacent Borough Easement 

Post Rertdial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 tieter Intervals Based on In-situ l+easurerents 

Site Grid Coordinates 
North-South East-West 

755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
7 Cl c J, .J 
757.5 
757.5 
757.5 
757.5 
757 .5 
760 
760 
76c, 
760 
760 
769 
7b0 
760 
760 
760 
760 
760 
760 
lb0 

345 
347.5 
35 0 
352 5 
355’ 
357.5 
360 
362.5 
365 
367.5 
370 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
351.5 
360 
362.5 
3b5 
367.5 
332.5 
335 
337.5 
340 
34z.5 
?A5 
347.5 
350 
352.5 
55 
357.5 
360 
362.5 
365 

Soil Saaple finalvsis 
Ra-226 (pCi/g t/- 2-Sigma) 

(See Note 1) 

1.0 +/- 0.1 

1.0 +/- 0.2 

4.6 +I- 0.5 

1.1 +I- 0.2 

1.2 ti- 0.2 

1.2 tf- 0.3 

1.3 +I- 0.3 

3.1 +/- 0.4 

Estittatcd Ra-226 Concentration in Soil 
(pCi/g In-situ) 

(See Note 2) 
_I______-------------------___ 

2.2 
, 2.2 

2.1 
2.0 
2.0 
2.3 
2.7 
2.4 
2.0 
1.9 
2.0 
3.1 
2.8 
2.5 
2.6 
2.1 
3.4 
2.3 
2.1 
2.1 
2.1 
4.0 
2.9 
3.0 
22 
2. ‘5 
1.9 
3.2 
3.3 
2.6 
2.6 
2.5 
2.2 
2.1 
1.9 
2.1 
3.0 
3.3 
4.2 
2.1 
2.1 

l- Soil saaplts processed, then placed in tarinelli beakers for analysis usins a high resolution mhm-ra~v sPcctror;eter . 

2- In-situ measuretints using a 5~s x 5ck NaI(TI) detector. 
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TABLE 6-48 (continued) 
Parcel No. 20 owed by Frank Pasek (KesaP, Inc.1 including adjacent Borough Easenmt , , 

Post Remedial Clctian Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concerltratiorl at 2.5 Mer Intervals Based on In-situ Heasurements 

Site Grid Coordirlates 
North-South East-blest 

762.5 335 
7b2.5 337.5 
762.5 340 
762.5 342.5 
762.5 345 
762.5 347.5 
762.5 350 
762.5 352.5 
762.5 355 
762.5 357.5 
762.5 360 
762 5 
765' 

362.5 
337.5 

7b5 340 
765 342.5 
765 345 
765 347.5 
765 350 
7t5 352.5 
765 355 
765 357.5 
765 360 
765 362.5 
767.5 342.5 
767.5 345 
767.5 347.5 
767.5 '350 
767.5 352.5 
767.5 355 
767.5 357.5 
767.5 360 
767.5 362.5 
770 342.5 
770 345 
770 347.5 
770 350 
770 352.5 
770 355 
770 357.5 
770 3bo 
770 362.5 

Soil Sample Arcalusis 
Ra-226 (&i/s t/- 2-Sisrtal 

(See Note 1) 

0.9 +/- 0.1 

1.0 +/- 0.2 

0.8 tt- 0.1 

2.5 t/- 0.3 

1.4 +/- 0.3 

3.3 +I- 0.4 

1.3 +I- 0.2 

1.3 +I- 0.1 

1.2 +/- 0.1 

0.9 +/- 0.2 

Estimated Ra-226 Concentration in Soil 
(PCi/g In-situ) 

(See Note 2) 
__--_----_--------------------- 

3.6 
2.9 . 
2.6. 
2.4 
2.6 
2.5 
2.6 
2.6 
2.7 
2.8 
2.6 
3.0 
3.4 
2.8 
2.6 
2.5 
2.4 
2.5 
2.1 
2.6 
2.6 
2.1 
1.8 
2.9 
2.5 
2.4 
2.3 
3.1 
2.6 
1.9 
1.8 
1.8 
3.4 
3.1 
2.7 
3.1 
2.7 
2.0 
1.8 
2.0 
1.9 

I- sOi1 5amPleS PrOCessed, then placed in uarinelli beakers for analysis using a high resolutior, g-a-ray spkCtrowtr’ 
2- In-situ measurewrits using a 5cr x 5cm NaI(Tl) detector. 
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TABLE 6-48 (continued) 

Parcel No. 20 owed br Frank rasek MesaPI Inc.1 including adjacent Borough Easeaent 

Post Reredial fiction Ra-226 Soil Conceotration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ tteasurerents 

Site Grid Coordinates 
North-South East-Rest 

772.5 350 
772.5 352-5 
772.5 --s= 
772.5 G.5 
772.5 360 
775 350 
775 352.5 
775 355 
775 357.5 
775 360 
777.5 355 
777.5 357.5 
777.5 360 
780 355 
780 357.5 
780 3bO 
782.5 360 

Soil %iple Analysis Estiwted Ra-226 Concentration ia Soil 
Ra-226 (&i/g t/- 2-Sigma) fpCi/4 In-situ) 

(See Note 11 (See Note 2) 
--------_------------- ------L-----------------~--- 

2.9 
0.8 +I- 0.2 2.5 

1.8 
2.0 +/- 0.2 1.9 

1.8 
3.1 
3.1 
1.8 
1.8 
1.9 
2.5 

0.7 +/- 0.2 2.0 
1.9 
2.3 
2.0 
1.7 
2.2 

~~-_--______-~-_~-~-__-__--I~~----~--------1--~~-~~~1~~_~~-~~~__-_ 

l- Soil samples Processed, then Placed in wrinelli beakers for analysis using a high resolution mma-ra-f spectrmleter. 
2- In-situ measurelcents using a 5cr x 5cr NaI(Tl) detector. 
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TPBLE 6-48A 

Parcel No. 20 owned by Frank Pasek (Kesap, Inc.) including adjacent Borough Easement 

1984 Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soi I Concentration at 2.5 Meter Intervals Based on In-situ basurements 

Site Grid Coordinates 

North-South East-West 

691.5 342.5 
702.5 332.5 
702.5 337.5. 
707.5 332.5 
712.5 322.5 
712.5 327.5 
717.5 322.5 
122.5 312.5 
722.5 317.5 
722.5 387.5 
725 380 
725 382.5 
727.5 382.5 
721.5 385 
727.5 387.5 
727.5 392.5 
730 382.5 
730 385 
730 387.5 
730 390 
732.5 385 
732.5 387.5 
732.5 390 
732.5 392.5 
735 385 
735 3a7.5 
735 390 
737.5 382.5 
737.5 387.5 
737.5 392.5 
740 375 

Soil Sample Analysis s 
Ra-226 (pCi/g +/- 2-Sigma) 

(See Note I) 

Estimated Ra-226 Concentration in Sol l 

(pCi/g In-situ) 
(See Note 2) 

I .3 + 0.4 (Note 3) 
1.5 + 0.4 ” 
1.9 To.4 ” 
2.270.4 ” 
1.3 To.5 ” 
1.6-0.4 ” 
1.7 50.4 ” 
l.7YO.5 ” 
1.8 TO.4 ” 
1.670.4 ” - 

1.9 + 0.4 - 

I.3 + 0.4 (Note 3) 
2.3TO.4 ” - 

I .6 + 0.4 - 

2.8 + 0.6 (Note 3) - 

5.3 + 0.4 
2.2 y 0.2 (Note 3) 
2.8T0.8 ” - 

-- 
-- 

-- 
-- 
4.2 
4.3 
3.8 
3.6 
3.3 
-- 

4.0 
3.4 
2.9 
3.5 
3.5 
3.2 
3.0 
-- 

3.4 
3.3 
3. I 
-- 
-- 
-- 
4.6 

I- Soil samples processed, then placed in marlnelll beakers for analysts using a high resolution 
gamma-ray spectrometer. 

2- In-situ measurements using a 5cm x 5cm (Nal(TI) detector. 
3- Sol I samples counted wet In 5OGnl nalgene jar. 

Page I of 4 

202 

- - . ..” 



I !@ 

Ei 

w  TABLE 6-4&I (continued) 

Parcel No. 20 owned by Frank Pasek (Kesap, Inc.) including adjacent Borough Easement 

1984 Post Remedial Action Ra-226 Sol1 Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Sol1 Concentration at 2.5 Meter Intervals Based on In-situ Measurements 

Site Grid Coordinates 

North-South East-West 

740 377.5 

740 380 
740 382.5 

742.5 375 

742.5 377.5 

742.5 380 
742.5 382.5 

742.5 387.5 

745 375 
745 377.5 

745 380 
745 382.5 
741.5 375 

747.5 377.5 
741.5 380 
747.5 382.5 
747.5 387.5 

750 365 
750 367.5 

750 370 
750 372.5 
750 375 
750 377.5 
750 380 
750 382.5 
752.5 365 
152.5 361.5 
752.5 370 
752.5 372.5 
752.5 375 
752.5 317.5 
752.5 380 

3.6 
3.1 
2.4 
4.2 

3.7 + 0.7 4.9 - 
3.1 

1.6 + 0.4 3.0 
2.3 7 0.4 (Note 3) -- 

- 
4.1 
3.1 
3.0 
3.0 
3.3 

0.7 + 0.5 2.6 - 
2.7 

1.6 + 0.4 3.0 - 
3.6 + 0.8 (Note 3) -- 

- 
4.4 
4.5 
5.0 
4.0 
3.2 
3. I 
2.9 
3. I 
4.3 

5.8 + 0.7 5.5 - 
3.9 

1.5 + 0.5 3.4 - 
3.3 

2.4 + 0.6 2.8 - 
2.7 

Soil Sample Analysts Estimated Ra-226 Concentration in Soil 

Ra-226 (pCl/g +/- 2-Sigma) (pCl/g In-situ) 
(See Note I) (See Note 2) 

I- Sol I samples processed, then placed In marlnell I beakers for analysis uslng a high resolution 
gamna-ray spectrometer. 

2- in-situ measurements using a 5cm x 5cm (Nal(TI) detector. 
3- Soil samples counted wet In 5OQnl nalgene jar. 
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TABLE 6-4&I (conI- nued) 

Parcel No. 20 owned by Frank Pasek (Kesap, Inc.) including adjacent Borough Easement 

1984 Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-West 

Soi I Sample Analysis 
Ra-226 (pCi/g +-/- 2-Signa) 

, Estimated Ra-226 Concentration In Sol l 

(pCl/g In-situ) 
(See Note I) (See Note 2) 

752.5 382.5 
752.5 387.5 
755 365 
755 367.5 
755 370 
755 372.5 
755 375 
755 377.5 
755 380 
755 382.5 
757.5 365 
757.5 367.5 
757.5 370 
757.5 372.5 
757.5 375 
757.5 377.5 
757.5 380 
757.5 .‘. 382 
757.5 387.5 
760 365 
760 367.5 
760 370 
760 372.5 
760 375 
760 377.5 
760 380 
762.5 367.5 
762.5 370 
762.5 372.5 
762.5 375 
762.5 377.5 

2.7 + 0.4 
2.6 T 0.8 - 

1.8 + 0.4 - 

2.4 + 0.6 - 

5.1 + 0.7 - 

I .o (Note 3) 
1.4 + 0.4 ” - 

4.0 + 0.2 - 

5.5 + 0.7 - 

9.9 + 0.9 - 

3.6 
-- 

4.1 
4.2 
3.7 
3.8 
2.7 
5.1 
4.2 
4.2 
4.4 
4.3 
3.1 
3.3 
3.9 
4.4 
4.4 
-- 
-- 

4.9 
4.7 
6.1 
4.2 
4.5 
7.9 
4.9 
-- 

3.0 
3.9 
5.2 
5.2 

I- Soil samples processed, then placed In marlnelli beakers for analysis using a high resolution 
gamma-ray spectrometer. 

2- In-situ measurements uslng a 5cm x 5cm (Nal (TI 1 detector. 
3- Sol1 samples counted wet in 5OCnl nalgene jar. 
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TABLE 6-48A (continued) 

fJaB 

#lb 
Parcel No. 20 owned by Frank Pasek (Kesap, Inc.) Including adjacent Borough Easement 

4m 

* 
1984 Post Remedial Action Ra-226 Soll Concentration ln Samples Collected at 5 Meter Intervals 

wt 
and Estimated Ra-226 Soi I Concentration at 2.5 Meter Intervals Based on In-Situ Measurements 

,w@ 
a Stte Grid Coordinates Soil Sample Analysis 
w North-South East-West Ra-226 (pCi/g +/- 2-SIgna) 

%w (See Note I) 

4r& 

* 762.5 380 

,#@i 762.5 382.5 2.5 + 0.5 - 
+i?k 765 370 

765 
765 
765 
765 
767.5 
767.5 
767.5 
772.5 
777.5 
782.5 

372.5 
375 
377.5 
380 

367.5 3.3 + 0.7 
- 372.5 1.0 

377.5 1.0 
362.5 2.5 + 0.5 
362.5 I .3 + 0.4 
362.5 1.2 + 0.3 - 

Es tlmated Ra-226 Concentration 1 n Soi I 
(pCi/g In-situ) 

(See Note 2) 

4.1 
-- 

3.8 
2.4 
2.8 
4.9 
4.6 
-- 
-a 

-- 
-- 
-- 
-- 

I- Soil samples processed, then placed In marinelli beakers for analysis using a high resolution 
gamma-ray spectrometer. 

2- ln-sltu i-fm%mmentS using a 5cm x 5cm (Nal (Tl) detector. 
3- Soil samples counted wet in 5OCnl nalgene jar. 

-k 
:; Page 4 of 4 
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I’ I TABLE 6-49 

Parcel No. 20 ouned bu Frank Pasek Mesap, Inc.) including adjacent Borough Easewnt 

Fost Remedial Action External Gamma-ray Exposure Rate Measured at 10 tleter Intervals 

Site Grid Coordinates 
North-South East-West 

Exposure Rate 
(micro R/hr) 
(See Note 1) 

----------------- ------------------ 
695 
705 
705 
705 
715 
715 
715 
715 
715 
715 
725 
725 
725 
725 
725 
725 
735 
735 
735 
735 
735 
735 
735 
735 
745 
745 
745 
745 
745 
745 
745 
755 
755 
755 
755 
765 
765 
775 

335 16.4 
325 20.3 
3-45 lb.7 
355 15.4 
315 16.7 
325 20.9 
335 13.0 
345 13.7 
355 13.9 
365 13.0 
315 17.3 
325 13.1 
335 13.4 
355 12.0 
3b5 12.8 
375 11.7 
305 13.8 
315 13.1 
325 13.7 
335 13.1 
345 13.9 
355 12.5 
3t.5 12.0 
375 13.6 
315 13.6 
325 12.0 
335 12.6 
345 12.5 
355 13.0 
365 12.6 
375 13.1 
335 15.2 
345 13.0 
355 13.6 
3.65 12.1 
345 17.1 
355 17.1 
355 13.9 

Aver-age ricro R/hr 14.2 

_______________________-_-_---___-_ 

Note l- Range in background --I-al exposure rates for the Riddlesex area is 3.4-13 micro FUhr. 
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TABLE 6-4a9 

Parcel No. 20 owned by Frank Pasek (Kesap. Inc. 1 including adjacent Borough Easement 

1984 Post Remedial Action External Gamma-ray Exposure Rate Measured at IO Meter Intervals 

Site Grid Coordinates 
North-South Ea St-West 

Exposure Rates 
(micro R/hr) 
(See Note I) 

730 
745 
755 
755 

385 13.3 
380 Il.5 

i 370 13.0 
’ 380 13.5 

.i New Average micro R/hr 14.1 

Note I- Range In background Gamma-ray exposure rates for the Mlddlesex area is 3.4-13 micro R/hr. 

Page I of I 
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TABLE 6-50 

SUPIMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 20 OWNED BY FRANK PASEK (KESAP INC.) 

INCLUDING ADJACENT BOROUGH EASEMENT 

i Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

Radium-226 
(pCi/g + 16) 

2.5 + 1.0 - 

4.9 + 2.7 - 

1.9 + 0.2 - 

1.7 + 1.6 - 

1 Number of 
Points 4 

1 
768 d 

4 
-4 

19 q 
nl 

25 r: 
% 
,i 

234 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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emedial action criteria for Middlesex Phase II were established for 

adium-226 concentrations in soil and external gamma exposure 
The radium-226 soil concentration criterion was set at 

pCi/g above background. The background concentration of 

dium-226 in the Middlesex area was determined to be 1 pCi/g. The 

xternal gamma exposure .i rate criterion was set at 20 uR/h above 
bient background. . Background external gamma exposure rates in the 

iddlesex area ranged from 3.4 to 13 yR/h. Soil sample analyses 

(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 

ere used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedia 1 action area, in situ gamma measurements were used as the 

I& primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 

situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium- 226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 

exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

PARCEL MO. 21 

operty owned by the Borough of Middlesex, Parcel 21, Lot 44-45A, 
Borough of Middlesex, New Jersey (Figure 6-1) was 

contaminated to below criteria specified by DOE. 

Data collected by in situ gamma measurements and soil sample 
Iy analyses are presented in Table 6-51. Soil sample data are shown in 
' Figure 6-37. :*i The average radium-226 concentration in soil over the ;1;. 

area where remedial action took place was 1.3 pCi/g based on 
of soil samples. Based on in situ gamma measurements, the 

average concentration of radium-226 in soil was 2.0 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-5 

and Figure 6-38. The average external gamma exposure rate in the 
remedial action area was 12.2 ,uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-53. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.5 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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FIGURE 6-37 PARCEL 21, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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TABLE 6-51 
Parcel No. 21 and Borouoh Easement ouned bv Boroush of Hiddlesex 

Post Remedial Action Ra-224 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 titer Intervals Based on In-situ kasurments 

Site Grid Coordinates 
North-South East-Uest 

0.7 t/- 0.1 
1.1 +I- 0.2 

1.3 t/- 0.3 

0.9 t/- 0.1 
1.0 +I- 0.1 

EstiPrated Ra-226 Concentration in foil 
(pC;i/s In-situ) 

(See Ncte 2) 
_______--------------------------- 

2.5 
1.8 . 
2.5 
2.2 
1.9 
2.2 

b80 340 
681 351.5 
aO2.5 337.5 
682.5 340 
b32.5 342.5 
682.5 345 
692.5 352.5 
G2.5 357.5 
685 335 2.3 
635 337.5 2.2 
6% 340 2.3 
b% 342 2.3 
635 345 2. 3 
t-25 343 2.b +I- 0.3 2.0 
65: b 355 
685 3b5 
687.5 342.5 2.2 +I- 0.2 25 . 
637.5 345 2.7 
687.5 352.5 1.3 +I- 0.1 
687.5 357.5 1.1 +I- 0.1 
6S7.5 342.5 1.3 +/- 0.2 
627.5 367.5 0.7 +f- il.1 
687.5 372.5 1.3 +/- 0.1 
b87.5 377.5 1.3 +I- 0.1 
w.5 322.5 1.1 +/- 0.1 
Ml.5 397.5 1.1 +f- 0.1 
637.5 392.5 0.3 +f- 0.2 
638.5 345 1.2 +f- 0.1 2.1 
b90 386 1.9 
690 322.5 1= 
690 385 1:;: 
690 El.5 1.5 
690 390 1.7 
b90 392.5 1.5 
b9’J WJ 1.5 
690 37.5 1.5 
692.5 352.5 0.9 +I- 0.1 
692.5 357.5 1.3 +/- 0.1 
692.5 36 2.5 1.3 +/- 0.1 
692.5 367.5 0.7 +/- 0.1 
b92.5 372.5 1.0 +/- 0.1 

~_______________-_-________-_I-_____-___----_-------------------- 

- Soil samples Processed, then placed in twinelli beakers for anal.rsis usins a high resolution sama-ra:i sw;troeleter. 
- In-situ measurements usins a 5ca x ‘JCKI NaI(T1) detector. 

Soil Sample Analvsis 
Ra-226 (pCi/g t/- 2-Siwa) 

(See Note 1) 
___----------------- 
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TABLE 6-51 (continued) 

Parcel No. 21  and  Boroush Easeaent owned by Borough of tliddlesex 

Post Resedial Action Ra-226 Soil Concentration in SamPles Collected at 5  Reter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on  In-situ Heasureplur,ts 

Site Grid Coordinates 
North-South East-l&t 

I_--- 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
bY2.5 
692.5 
b9-’ = 
69;: ; 
b92.5 
692.5 
692.5 
692.5 
692.5 
692.5 
695 
695 
695 
b95 
695 
635 
635 
b% 
b95 
b95 
695 
695 
695 
655 
695 
695 
b95 
b’E 
695 
655 
695 
697.5 
697.5 
697.5 
697.5 

377.5 
330 
382.5 
3s 
357.5 
390 
392.5 
395 
397.5 
400 

, 402.5 
405 
407.5 
410 
412.5 
415 
355 
%5 
375 
330 
332.5 
335 
337.5 
396 
392.5 
395 
397.5 
400 
402.5 
405 
407.5 
410 
412.5 
415 
417.5 
420 
422.5 
352.5 
357.5 
362.5 
3b7.5 

Soil Sample Analysis 
Ra-226 (&i/s t/- 2-Sissa) 

Gee  Note 11  
------------------ 

0.3 +I- 0.2 

0.8 t/- 0.1 

2.2 +I- 0.2 

0.5 tl- 0.2 

0.9 +I- 0.1 

0.5 tl- 0.1 

1.6 +I- 0.2 

4.0 t/- 0.4 

1.3 +/- 0.1 
1.1 +I- 0.1 
0.8 t/- 0.1 
1.5 +/- 0.2 

Estimated Ra-226 Ccr~centratior~ in Soil 
(&i/9 In-situ) 

(See Note 2) 
_______-________-_-__- -____________ 

1.8 
1.7 
1.6 
1.7 
1.8 
1.7 
1.7 
2.7 
1.6 
1.4 
2.5 
1.8 
1.7 
2. 2  
2.1 

1.7 
1.6 
1.7 
1.7 
1.7 
1.9 
1.6 
1.5 
1.7 
1.b 
1.7 

’ 1.9 
1 : .L 
1 = 
1:; 
1.b 
1.3 
1.5 

l- Soil saPPIes Processed, then Placed in marinelli beakers for analysis using a high resolutior, gaRma-ra.i 5PeCtr* 
2- Irl-situ beasurements usins a  5clr x Scm NaI(T1) detector. 
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TABLE 6-51 (continued) 

Parcel No, 21 and Boroush Easement owed by Boroush of fliddlesex 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
and Estiaated Ra-22b Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasureaents 

Site Grid Coordinates 
North-South East-Uest 

--------- 

Soil Sawle Analysis 
Ra-226 (G/s t/- 2-Sisaa) 

(See Note 11 
___---- ---e-w--- 

697.5 372.5 
697.5 377.5 
697.5 330 
697.5 382.5 
697.5 385 
697.5 357.5 
697.5 30 
697.5 392.5 
697.5 35 
b97.5 397.5 
697.5 400 
697.5 402.5 
697.5 405 
697.5 407.5 
697.5 410 
b97.5 412 5 . 
697.5 415 
697.5 417.5 
697.5 420 
697.5 422.5 
700 380 
700 332.5 
700 335 
700 337.5 
Jot, 390 
700 392.5 
700 395 
700 397.5 
700 400 
JOQ 402.5 
700 405 
700 407.5 
700 410 
loo 412.5 
700 415 
700 417.5 
7(irJ 420 
700 4??.5 
702.5 357.5 
702.5 362.5 
702.5 367.5 

0.8 tt- 0.1 
1.4. t/- 0.1 

1.0 +I- 0.1 

1.0 +I- 0.1 

1.1 t/- 0.1 

3.1 +I- 0.3 

1.1 t/- 0.1 

1.2 tI- 0.1 

0.9 t/- 0.1 

1.2 t/- 0.1 

0.9 t/- 0.1 

1.3 +I- 0.1 
0.8 tf- 0.1 
2.0 +I- 0.2 

Estimted Ra-226 Concerhratitr~ in Soil 
(pCi/3 In-situ) 

(See Note 2) 
_________----_---------------- 

1.9 
1.3 
2.0 
1.8 
1.9 
1.9 
2.0 
2.0 
1.5 
1.7 
1.6 
1.5 
1.9 
1.6 
1.4 
1.5 
1= 
1:: 
1.7 
1.9 
1.9 
1.9 
1.8 
1.9 
1.3 
2.0 
1.6 
2.0 
2.1 
1.3 
1.9 
2.4 
1.3 
3.0 
1.9 
1.6 

-------_--_-_-__---_-~---~----~~ ____________________------------------------------ 

1- Soil samples Processed, then placed in Parinelli healers for analvsis usins a high rescllutim sama-rw swtroaeter. 
2- In-situ wasurements using a 5cw x 5ca NaI(T1) detector. 
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TABLE 6-51 (continued) 
Parcel No. 21 and Borough Easement orned bu Borough of Middlesex 

Post Remedial fiction Ra-226 Soil Concentration in Sawles Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concenbation at 2.5 Heter Intervals Based on Iwitu Measurements 

Site Grid Coordinates 
North-South East-Uest 

------- 
702.5 372.5 
702.5 377.5 
702.5 380 
702.5 3S2.5 
702.5 385 
702.5 387.5 
702.5 390 
702.5 392.5 
702.5 355 
702.5 397.5 
702.5 400 
702.5 402.5: 
702.5 405 
702.5 407.5 
702.5 410 
702.5 412.5 
702.5 415 
702.5 417.5 
702.5 420 
705 365 
705 375 
705 380 
705 3S2.5 
705 385 
705 387.5 
705 390 
705 392.5 
705 395 
705 397.5 
705 400 
705 402.5 
705 405 
705 407.5 
705 410 
705 412.5 
705 415 
705 417.5 
707.5 367.5 
707.5 372.5 
707.5 377.5 
707.5 380 

Soil Sample Analvsis 
Ra-226 (&i/g +/- 2-Sigua) 

(See Note 1) 
___-------------------- 

1.4 +I- 0.1 
1.2 +I- 0.1 

1.5 +I- 0.2 

0.8 it- 0.2 

0.9 tf- 0.2 

1.8 +I- 0.3 

1.2 t/- 0.3 

1.5 if- 0.3 

5.8 t/- 0.5 

1.0 +/- 0.2 

Estimated ha-226 Concentration in Soil 
(Ki/9 In-situ) 

(See Note 2) 

2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.2 
2.0 
1.8 
1.9 
2.2 
2.0 
2.2 
1.8 
2.0 
2.1 

1.8 
1.9 
2.0 
1.8 
1.8 
2.2 
2.0 
1.8 
1.8 
2.2 
1.8 
1.8 
2.0 
l.? 
1.9 
2.0 

0.7 +I- 0.1 
1.0 +/- 0.1 
1.0 +/- 0.1 

2. 3 
--_______________________ ________________ _ ____ __ 

l- sOi\ SuPles Processed, then placed in Parinelli beakers for analysis using a high resolutior, gama-ray 5P*~!r0Wt’r’~ 
2- In-situ measurements using a 5cp x 5cm hI(Tl) detector. ’ ,I 
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TABLE 6-51 (continued) 
Parcel No. 21 and Borough Easement owned by Borough of Niddlesex 

Post Reredial Action Ra-226 Soil Concentration ih Sawles Collected at 5 deter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ fleasure%ents 

Site Grid Coordinates 
North-South East-West 

--s-P---- 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 

Soil Sample Analysis Estimated Ra-22b Concentration in Soil 
Ra-226 (pCi/g +I- 2-Sigma) (pCi/9 In-5itU) 

(See Note 1) (See Note 2) 
-_-----_-----------_ ---------------------------________ 

382.5 
385 
537.5 
390 
392.5 
375 
397.5 
400 
402.5 .' 
405 
407.5 
410 
412.5 
415 
417.5 
367.5 
370 
372.5 
375 
377.5 
380 
383.5 
385 
37.5 
30 
392.5 
9= 
i9i.5 
400 
402.5 
405 
407.5 
410 
412.5 
415 
370 
372.5 
375 
377.5 
380 
3E2.5 

1.0 +/- 0.1 

0.7 +/- 0.1 

1.7 +/- 0.2 

1.4 t/- 0.1 

1.0 +/- 0.1 

1.5 +/- 0.2 

1.2 +/- 0.1 

1.4 +/- 0.1 

1.3 +/- 0.3 

1.1 +/- 0.2 

1.0 +I- 0.2 

1.9 
1.9 
1.8 
2.0 
2.2 
2.1 
2.0 
1.9 
1.6 
2.0 
1.9 
1.9 
1.8 
2.3 
1.9 
2.1 
2.2 
2.1 
2.0 
2.3 
2.6 
2.5 
2.5 
2.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.2 
2.0 
2.1 
1.8 
2.0 
1.9 
2.0’ 
2.0 
2.0 
1.9 
1.8 

- Soil samples processedl 
In-situ measurements us 

then placed in marine1 1 i beakers 
in9 a 5clt x 5CP NaI(T1) detector. 

for analysis using a high resolution saw-r&f spectrowter. 
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Post Remedial Actiun Ra-226 Soil Concentration in Samples C6llected it ‘J Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lletcr Intervals Based on In-situ kasuranent5 

Site Grid Coordinates 
North-South East-West 

--------------- 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 

Soil Sawle FInalvsis Estimated Ra-226 Concentratior, ia Soil 
Ra-226 (pCi/g t/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
____------------------- --------------------------------_____ 

335 
337.5 
390 
392.5 
395 
397.5 
400 
402.5 
405 
‘407.5 
410 
412.5 
372.5 
375 
377.5 
380 
32 5 . 
385 
37.5 
390 
392.5 
395 
397.5 
400 
402.5 
405 
407.5 
410 
412.5 
415 
375 
377.5 
3ao 
WL.5 
‘sis 
337.5 
390 
392.5 
395 
397.5 
400 

1.4 +/- 0.3 

1.3 +I- 0.3 

1.4 +I- 0.3 

1.4 +/- 0.3 

1.7 +/- 0.3 

1.9 +/- 0.3 

1.1 +/- 0.3 

1.4 +/- 0.3 

3.5 +/- 0.4 

1.6 +I- 0.3 

1.3 t/- 0.3 

2.1 
2.8 
2.8 
2.8 
2.6 
2.6 
2 .5 
2.5 
2.6 
2.3 
2.1 
2’ 
1:; 
2.9 
2.6 
3.2 
1.9 
2.5 
2.8 
2.5 
2.5 
2.1 .- 2.: 
2.0 
1.9 
1.9 
2.0 
2.0 
2.1 
2.5 
2.0 
2.4 
2.4 
2.2 
2.6 
3.6 
1.8 
2.5 
2.0 
2.1 
1.9 

l- Soil samples Proceed, then placed in aarinelli beakers for anals5is using a high resolution gam,a-ra’r SpectroWter 
2- In-Situ measurements using a 5cm x 5ca NaI(Tl) detector. 

Page 6 of 7 

218 



TABLE 6-51 (cant inued) 

Parcel’No. 21 and Borough Easement owned bu Borough of Hiddlesex 

Post Remedial Action Ra-226 Soil Concentration in CJawles Collected at 5 Peter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ kasurewr~ts 

Site Grid Coordinates 
North-South East-Uest 

717.5 402.5 
717.5 405 
717.5 407.5 
717.5 410 
720 380 
720 382.5 
720 385 
720 337.5 
720 390 
720 392.5 
720 395 
720 397.5 
720 400 
720 402.5 
7x! 405 
722.5 332.5 
722.5 385 
722.5 387.5 
722.5 390 
722.5 392.5 
725.5 395 
722.5 397.5 
722.5 400 
725 335 
725 387.5 
725 390 
725 392.5 
727.5 37.5 

Soil Sample halusis Estimated Ra-226 Concentratior~ in Soil 
Ra-226 (&i/s t/- 2-Sigma) (pCi/9 In-situ) 

(See Note 11 Gee Note 2) 
_____I-__----------- ______________-------------------- 

1.3 +I- 0.6 1.9 
1.9 

1.4 +I- 0.3 1.9 
1.9 
1.8 
2.3 
2.2 
2.2 
2.0 
2.2 
1.9 
2.1 
1.8 
1.9 
2.0 

0.8 +/- 0.2 1.3 
2.0 

1.0 +/- 0.2 1.5 
1.9 

1.4 +I- 0.3 1.9 
1.7 

2.2 +I- 0.3 1.8 
1.8 
2.1 
1.9 
2.3 
2 .2 
2.0 1.7 +I- 0.3 

1 Slrpjes procec,seJ, t&r, placed in wrinelli beakers for analvsis UsirrS a high rf501UtiOh 9aUW-raY We~trO~~te~. 

situ measurements usins a 51x1 x 5ca NaI(TI) detector. 



TABLE 6-52 
P;zrctl NO- 21 and Borough Easewnt ouned bv Borough of Hiddlesex 

Post Remedial Action External Garea-ray Exposure Rate kasured at 10 kter Ir,tervals 

Site Grid Coordinates 
! 

North-South East-West 
Exposure Rate 4 
(micro R/hr) 4 
(See Note 1) 

---m-m - 

4 
685 335 

----------- ----- 

685 345 12.9 
4 

13.4 
1 

685 3% 11.8 J 685 
365 1 695 355 11.3 

695 365 14.6 4 

695 10.3 375 
1 

695 12.1 335 
695 335 11.6 

4 
a 695 11.2 

405 4 6% 415 11.3 
11.4 1 705 

345 705 
375 

14.6 d 

705 13.6 
385 

il 

705 11.3 395 
d 

705 405 12.2 4 

7Q5 11.8 415 ? 715 11.2 
375 715 
B5 

13.0 
715 11.8 

395 715 11.8 
405 715 415 13.3 

725 385 12.3 
12.6 

Averase micro R/hr 12.2 

Note l- Range 
----F --A- -- 

in backsround kmaa-rau exposure rates for the lliddlesex area 
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TABLE 6-53 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 21 AND BOROUGH EASEMENT OWNED BY 
BOROUGH OF MIDDLESEX 

Radium-226 Number of 
(pCi/g + 14 Points 

Average* 2.0 + 0.3 235 - 

Maximum per 100 m2* ~ 2.5 + 0.2 25 - 

Minimum per 100 m2* 1.8 + 0.1 25 - 

Soil Sample Average** 1.3 + 0.7 90 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

221 

“.I 
- - -- ._ 



6.24 PARCEL NO. 22 

Property owned by Adams Corp., Paul Goldman Inc., and Richard Segal 

Assoc.: Parcel 22, Lots 17-18, Block 396, Town of Piscataway, New 
Jersey (Figure 6-1) was decontaminated to below criteria specified 

by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma exposure rate criterion was set at 20 pR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.81, external gamma exposure rate measurements (see 
Subsection 4.71, and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any 100-mL 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-54. Soil sample data are shown in 
Figure 6-39. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.5 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 2.0 pCi/g. 

222 



#&External gamma exposure rate measurements are reported in Table G-55 
nd Figure 6-40. The average external gamma exposure rate in the 

* remedial action area was 12.3 pR/h which is below the remedial 
*s&ion criterion of 20 pR/h plus background. 
4B~ 
zsummaries of the confirmatory data are presented in Table 6-56. 
,Based on in situ gamma measurements, the maximum radium-226 

concentration per 100 m2 was 2.5 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 

-5s 
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. _. --_ ..V. LL ““llr” Uy ~UQ~NUD W IP., raul bolaman, lnc.,and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 fleter Intervals Based on In-situ Measurements 

Site G r id Coordinates 
North-South East-W est 

592.5 410 
532.5 412.5 
592.5 415 
592.5 417.5 
595 407.5 
535 410 
595 412.5 
575 415 
59s 417.5 
597.5 .) 405 
577.5 407.5 
597.5 410 
597.5 412.5 
597.5 415 
597.5 417.5 
597.5 420 
597.5 422 5 . 
597.5 425 
&oo 405 
too 407.5 
L O O  410 
600 412.5 
t.00 415 

‘% @ I 417.5 
boo 420 
400 422.5 
600 425 
boo 427.5 
600 430 
602.5 400 
602.5 402.5 
602.5 405 
602.5 407.5 
602.5 410 
bo2.5 412.5 
402.5 415 
t02.5 417.5 
602.5 420 
602.5 422.5 
602.5 425 
602.5 427.5 

Soil S*mPle Analysis 
Ra-226 (&i/g t/- 2-Sismal 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 1) (See Note 2) I 
__--------------------  -------  _________________-____________ , 

1.9 I 
0.7 +I- 0.1 1.1 : 

1.0 +I- 0.2 

0.7 t/- 0.1 

1.7 +I- 0.2 

0.5 t/- 0.1 

2.2 +I- 0.2 

1.8 
1.1 
1.5 
1.2 
1.3 
1.1 
1.7 
1.b 
1.7 
1.0 
1.4 
1.0 
1.7 
1.6 
3.2 
1.0 
1.3 
1.0 
1.7 
1.0 
2.6 

2.3 +I- 0.3 2.5 
1.7 

2.2 +I- 0.2 2.0 
1.5 

2.0 +I- 0.2 1.3 
1.8 

0.7 +I- 0.1 1.2 
2.1 

1.2 +/- 0.1 1.0 
1.5 

0.7 +I- 0.1 0.9 

2.1 
1.0 
1.7 
1.0 
1.9 
0.3 
1.8 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  _______--------- 

l-  Soil SamPIes Prucessed, then placed in lrar inelli beakers fur analysis using a high resolution ga!ma-ray Veti 
2- In-Situ wasurewnts usins a 5cm x  5cs  NaI(T1) detector. 
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---I----- 
602.5 
602.5 
602.5 
602.5 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
605 
606 
607.5 
b07.5 
607.5 
607.5 
607.5 
607.5 
607.5 
607.5 
601.5 
607.5 
607.5 
607.5 
607.5 
607.5 
607.5 
601.5 
607.5 
607.5 
607.5 
610 

TABLE 6-54 (continued) 
Parcel No. 22 owned by Adams CZt-p., Paul Goldman, Inc.,and 

Richard Sega 1 Assoc. , including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2,5 Meter Intervals Based on In-situ lkasurencnts 

Site Grid Coordinates 
North-South East-kst 

430 
432.5 
435 
437.5 
400 
402 5 
405’ 
407.5 
410 
415 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 
416 
391.5 
400 
402.5 
WJ 

407.5 
410 
412.5 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442 5 
445’ 
447.5 
FJ 

Soil Sawle Analysis 
Ra-226 (&i/g +/- 2-Sigma) 

(see N6te 1) 
---es- --_---- 

1.0 t/-. 0.1 

1.7 tf- 0.2 

1.0 +/- 1.5 
3.4 +I- 0.4 

1.6 +I- 0.3 

2.4 +/- 0.3 

0.8 +I- 0.2 

1.0 +/- 0.1 

1.2 +/- 0.1 

1.4 +/- 0.1 

1.1 +/- 0.2 

0.7 +I- 0.1 

1.1 +/- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
--------------------------_--__ 

1.8 
1.3 
2.1 
1” 
2:; 
2.2 
2.6 
2.1 
2.3 
2.7 
1.8 
1.6 
1.9 
1.8 
1.7 
1.8 
2.0 
1.8 
1.9 
2.3 
2.0 
2.2 
2.3 
1.8 
1.7 
2.0 
2.2 
2.1 
1.7 
1.7 
1.7 
2.1 
1.6 
1.3 
1= 
1:; 
1.8 
2.3 
2.2 
1.4 
2.3 

~~--~~__-________-__-_____________________-____---~--___--_______-__--__-_-____________ 
1,. I- s6il SaRPleS Pr(rCeSSed, then Placed in wrirlelli beakers for analusi5 UsirfY a wish resolution gamffia-ray spectrcmet~r-. 

,@$j 2- In-situ measurements using a 5cn1 x 5ca NaI(TI 1 detector. 
L,, : 
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_. --- ..-. -- -..ll~” yI -UU~~UJ -VI p., rau~ uolaman, Inc., and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Remedial Clction Ra-226 Soil C6ncentration in Saa1~le5 C6lleCted at 5 leter Irltervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Eased on In-situ kmrww~ts 

Site Grid Coordinates 
North-South East-West 

I ’ P-v---- 

1 
iv / 

42 11 

I# 7 

lw. ‘I 

610 397.5 
610 400 
610 402.5 
610 405 
610 407.5 
610 4!0 
610 413 
610 420 
610 422.5 
610 425 
610 427.5 
610 430 
610 432.5 
610 435 
610 437.5 
610 440 
610 442.5 
610 445 
610 447.5 
610 450 
610 4’1 = JL.J 

610 455 
612.5 395 
612.5 397.5 
612.5 400 
612.5 402 5 . 
612.5 405 
612.5 407.5 
612.5 422.5 
612.5 425 
b12.5 427.5 
612.5 430 
612.5 431.5 
612.5 435 
612.5 437.5 
612.5 440 
612.5 442.5 
612.5 445 
612.5 447.5 
612.5 450 
612.5 452.5 

Soil Sau1~1e Analysis 
Ra-226 

Estimted ha-226 Concentration in Soil 
(pCi/9 t/- 2-Sisnta) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
-a----------------- _-_______-__-_^_______-__-_______ 

2.4 
1.8 
2.2 
2.4 
2.2 
2.9 

0.9 t/- 0.1 2.0 
1.6 
1.4 
1.6 
3.3 
1.8 
1.8 
1.5 
1.8 
2.0 
1’ 
1:; 
3 ;:4 1 

1.1 +/- 0.2 

1.4 +/- 0.3 

1.2 +I- 0.3 
1.0 +/- 0.1 

1.9 +I- 0.2 

3.6 +/- 0.4 

3.4 +/- 0.3 

1.1 +I- 0.1 

0.9 +/- 0.1 

0.7 t/- 0.1 

2.2 
1.4 
2.3 
1.8 
2.2 r 2.2 
1.9 
I.6 
1.4 
1.8 
1.8 
2.0 
2. 1 
1.3 
2.1 
1.3 
1.6 
1.6 
1.6 
1.7 
2.1 

P--------- ------------------------------------------------------- _-we- 

l- SOil SamPleS PI.6Ce55eds then placed in &winclli beakers for ar,al.fsis usiris a f,iyf, resolution gun,a-ra’f SFkCtr6utff 
2- In-situ measurements usins a 5cs x 5ca NaIITlI detector. $ 

,4 
.;k 
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TABLE 6-54 (continued) 
Parcel No. 22 own-d hy Adams Carp., Paul Goldman, Inc., and 
Richard, Sngal Assnc,: including adjacent Bnrnugh Easement 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 fleter Intervals Based orI In-situ Hcasurer&nts 

Site Grid Co6rdinates 
North-South East-Rest 

612.5 455 
612,5 457.5 
b12;5 460 
612.5 462.5 
615 392.5 
615 395 
615 400 
615 402.5 
615 405 
615 410 
615 425 
615 427.5 
615 430 
615 432.5 
615 435 
615 437.5 
615 440 
615 442.5 
615 445 
615 447.5 
b15 450 
615 452 5 . 
615 455 
615 457.5 
b15 4bO 
615 462.5 
b15 465 
615 467.5 
617.5 :~xl 
617.5 Tr A.5 
617.5 FJ 

617.5 397.5 
617.5 400 
617.5 402.5 
b17.5 406 
617.5 427.5 
617.5 430 
617.5 432.5 
617.5 435 
617.5 437.5 
617.5 440 

Soil Sample Analysis 
Ra-226 (pCi/g t/- 2-Sisllra) 

(See Note 1) 

0.7 +f- 0.1 

1.0 +I- 0.2 

1.5 +I- 0.3 

1.2 +/- 0.2 
0.3 +I- 0.1 
1.4 +I- 0.2 

1.0 +I- 0.1 

1.1 +/- 0.1 

Estimted Ra-226 Concentration in Soil 
(di/s In-situ) 

(See Note 21 
----------_-------------------------- 

2.0 
2.1 
2.4 
2.0 
2.2 
1.8 
2.0 
20 
2.3 
1.8 
1.6 
1.5 
1.7 
1.3 
2.0 
3.9 
3.3 
3.5 
2.2 
1.6 
1.6 
1.4 
1.4 
1.3 
1.9 
2.3 
2.0 
2.2 
2.4 
1.8 
2.1 
1.9 
5 ‘, L.L 
2.4 
2. 1 
1.4 
1 cI 
1:; 
1.b 
1.7 
1.9 

! 1-soil samples Pr6cessed, then placed in parinelli beakers for anali'sis U5iri9 a hi9h resolution Yama-ral 
'2- Is-situ wasurerants usins a 5ca x 5ct1, NaI(T\l detector. 

swctrm+ter. 
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TfC3LE 6-54 Ccur~tlrtuedi 
Parcel No. 22 owned by Adams Corp., Paul Goldman. Inc., and 

Richard Segal Assoc., inciuding adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Inter Intervals Based on In-situ Heasurea~er~ts 

Site Grid Coordinates 
North-South East-West 

---------- 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
617.5 
620 
brn 
620 
620 
620 
b20 
620 
620 
620 
brn 
brn 
b20 
brn 
bm 
tm 
bm 

’ bm 
tm 
620 
bm 
620 
b20 
620 
brn 
620 
620 
620 
621 1.1 +/- 0.1 

--_________________-_____________________________________ -_____--------- 

I- Soil samples Processed, then placed in garinelli tcakers for analysis using a high resolution mtnia-la’ 5&r& 

2- h-situ measurements using a 5cr x 51x1 HaI detector. 

442.5 
445 
447.5 
450 
452.5 
455 
457.5 
4bo 
N2.5 
44.5 
4b7.5 
470 
472.5 
397.5 
390 
392.5 
395 
397.5 
400 
430 
43? 5 L. 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
4bo 
462.5 
4b5 
467.5 
470 
472.5 
475 
477.5 
480 
403 

Soil Sample Analysis Estimated ha-226 Cor~centration in Soil 
Ra-226 (&i/g t/- 2-Siwa) (PCi/9 In-situ) 

(See Note 1) (See Note 2) 
_____----------- _-_____------~--_-_________I_________ 

5.5 +/- 0.5 

4.2 +I- 0.4 

1.5 +I- 0.2 

1.0 +I- 0.1 

0.6 +/- 0.1 

1.3 +/- 0.1 

1.1 +/- 0.1 

2.6 
2.2 
1.8 
1.7 
2.0 
1.5 
1.7 
1.6 
1.7 
1.8 
1.9 
2.4 
1.6 
2.3 
1.9 
2.0 
1.9 
3.0 
2.3 
1.4 
1.4 
1.4 
1.5 
1.6 
1.8 
2.1 
2.0 
1.7 
1.7 
2.6 
2.1 
1.6 
1.6 
1.5 
1.9 
1.8 
2.1 
2.1 
2.4 
1.8 
2.2 ~- 
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ii TABLE 6-54 (continued) 

Itit Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc..and 

)# 
Richard Segal Assoc., including adjacent Borough Easement 

P 
Post Rehedial Action Ra-226 Soil Concentration in Sawles Collected at 5 kter Intervals 

and Estimted RI-226 Soil Concentration at 2.5 Heter Intervals based on In-situ tleasure&eots 

Site Grid Coordinates 
North-South East-West 

-v-w- ------- 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
b22.5 
622.5 
622.5 
622.5 
62?.5 
62.2.5 
622.5 
622.5 
622.5 
622.5 
62.5 
bTLi.5 
622.5 
625 
625 
625 
625 
b25 
625 
625 
625 
625 
6Fa 
b2j 
625 
625 
625 
b25 
625 
625 
b25 
627.5 

Soil Sample Arlalvsis Estimated Ra-226 Concentration ir, Soil 
Ra-226 (&i/g t/- 2-Sisaal (dil9 In-situ) 

(See Note 1) (See Note 2) 
---_------------------- ----------------------------------- 

335 
337.5 
390 
392.5 
395 
397.5 
440 
442.5 
445 
447.5 
450 
452 5 . 
455 
457.5 
4b0 
462.5 
465 
467.5 
470 
472.5 
475 
477.5 
335 
3z7.5 _ 
390 
3x.5 
395 
397.5 
400 
452.5 
4’;’ 
4G.5 
4tvo 
4b2.5 
465 
467.5 
470 
472.5 
475 
477.5 
382.5 

1.7 +I- 0.3 

1.5 +I- 0.2 

1.3 +/- 0.3 

1.3 +/- 0.2 

,4.3 +/- 0.1 

2.1 +I- 0.2 

6.0 +/- 0.6 

5.8 +I- 0.6 

1.6 +/- 0.2 

0.3 +/- 0.1 

0.9 +/- 0.1 

0.7 +/- 0.1 

0.8 +I- 0.2 

co 4.. 4 
2.5 
2.0 
2.0 
2.2 
2.2 
1.4 
1.6 
1.7 
1.8 
1.8 
1.8 
2.7 
2.1 
2.5 
2.4 
1.9 
1.6 
1 . b 
1.4 
2.0 
1.8 
r, (, L. 
2.0 
2.0 
2.2 
2. 1 
1.9 
2.1 
1.4 , 
1.b 
1.6 
2.3 
29 . 
2.7 
1.3 
1.9 
1 .5 
1.9 
1.8 
2.4 

~_____~~--_~~~~-__---~--~--~~~-~-~~~~~~-~~~~~~~~~~~~--------------------~-~~~---~~~~~~~~ 

1 sawles Processed, then placed in sarinelli beakers for anal,fsis usins a high resolution sama-ra’.; wectrmter-, 
situ measurements using a 5cm x 5cm NaI(T11 detector. 
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~HBLE o-54 bcontlnued) 
Parcel No. 22 owned gy Adams Corp., Paul Goldman, Inc., and 
Richard Segal Assoc., including adjacent borough Easement 

Post Reaedial Action Ra-226 Soil Concentratiorb in %mPles Collected at 5 tleter- Intervals 
and Estimated Ra-22b Soil Concentration at c, &.5 Heter Intervals based ori In-situ Heasurener~ts 

Site Gr-id Coordinates 
North-South East-West 

-------m -w 
627.5 
627.5 
627.5 
427.5 
627.5 
627.5 
627.5 
627.5 
627.5 
627.5 
627.5 
b3 
6x 
b3 
b30 
630 
630 
630 
b30 
636 
630 
b3.l 
632 
b30 
632.5 
632.5 
632 .5 
632.5 
b32.5 
&I “7 t A.J 

633.5 

622.5 
63 
6Ta 
.gz 
635 
b35 
635 
b3b 
637.5 
b37.5 

335 
387.5 
390 
392.5 
457.5 
460 
462.5 
465 
467.5 
470 
472.5 
396 
330 
X2.5 
3% 
3a7.5 
390 
457.5 
4bO 
462.5 
4b5 
467.5 
470 
472.5 
377.5 
330 
22.5 
335 
x7.5 
393 
467.5 
470 
375 
377.5 
-go 
32 5 . 
:* 
470 
390 
375 
377.5 

Soil Sawle Analysis Estimated Ra-??b Concentration in Soil 
Ra-226 (pCi/g t/- ?-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 

1.1 t/- 0.3 . 

1.2 +f- 0.2 
1.9 +I- 0.2 

1.3 t/- 0.1 

1.7 tl- 0.2 

1.7 +I- 0.2 
0.7 +I- 0.1 

2.3 +I- 0.3 

1.3 +/- 0.2 

1.4 +/- 0.3 
0.7 +/- 0.1 
0.9 +/- 0.1 

1.1 +/- 0.1 

2.1 +I- 0.3 

--------_---------_------------------- 
1.9 
1.9 
2.1 
2.2 
1= 
1:; 
1.6 
1.6 
1.6 
2.0 
2.0 
2.0 
3.1 
1.8 
22 . 
2.0 
2.3 
1 .5 
1.5 
1.5 
1.7 
1 .5 
2.0 
2.0 
2. 7 
2. 4 
1.9 
1.9 
2.9 
‘, 3 L. 
1.7 
2.0 
1.5, 
23 . 
2.0 
1.6 r 2.: 
3.5 
2.3 
2. 6 
2.b 

------------------__-------------------------------------------------------__-_-_--___------- 

/ ;, 
i:: 

I- soil 5UPle5 Processed, ttlen placed in m rinelli beaker5 fop arlal.;sis usjr,g a high rerolutlor, gannd-ra’l; sPeCtri8~~tcr’ 
2- IfWitU Wa5UWtner~tS usins a 5cm x 5cr NaI(TI) detector. 

Page 7 of 12 
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a 

Site Grid Coordinates 
North-South East-West 

Soil Sample Aaalvsis 
Ra-226 (pCi/9 +/- 2-Sigma) 

(See Note 1) 

637.5 330 
637.5 382.5 
639 386 
640 372.5 
640 375 
640 377.5 
640 380 
642.5 370 
642.5 372.5 
642.5 375 
642.5 377.5 ’ 
642.5 380 
643.5 383 
645 367.5 
645 370 
645 372.5 
645 375 
645 377.5 
647.5 3t.5 
647.5 307.5 
647.5 370 
647.5 372.5 
647.5 375 
647.5 320 
6% 365 
650 367.5 
6x1 370 
650 372.5 
651 377 
6.J ‘2.5 362.5 
w2.5 ?A5 
652.5 367.5 

c-. c 6. 1‘. J 370 
655 360 
655 39.5 
6’55 365 
655 37.5 
655 370 
b5J 373.5 
657.5 357.5 
657.5 360 

0.9 +I- 0.2 
0.9 t/- 0.1 

2.0 +/- 0.3 

1.0 +I- 0.2 

1.2 +I- 0.2 

1.2 +I- 0.2 

1 .5 +/- 0.3 

0.6 tt- 0.1 

0.8 +I- 0.1 
2.7 +I- 0.4 

1.1 +/- 0.3 

0.9 +I- 0.1 
2.8 +I- 0.3 

Estimated Ra-226 Cor~centratior, ir, Sejl 
(pCi/9 In-situ) 

(See Note 2) 
____--_------------_--- ---..__ _ 

2.1 
2.0 
2.0 
2.4 
2.2 
1.8 
2.6 

2.6 
2.1 
2.2 
2.3 
3.9 
2.4 
2.4 
2.2 
1.8 
2.4 
3.1 
2.5 
2.2 
2.1 
*, i, 4 
2.4 
2.5 
2.2 
1.2 
2.2 
2.4 
2.2 
2.6 
2.5 
2.3 
2. 6 
2.1 
1.8 
?.! 
2.5 
4.e 
2.3 
28 . 
1.7 

___-_____---_-------------------------- ______-_-_____---__----------------------.--- 

l- Soil samples PrOces5ed, trier, placed in aarirbelli beakers for analvsis usirIs a histi rccr>lu:sx ;me--i Jz2zf.;3tter 
2- In-situ wasurments usins a 5ccrr x SCP NaI(Tl) detector. . 

Paw 8 of IO 
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Richard Sega 1 Assoc. , including adjacent Borough Easement 
Post Remedial Action Ra-226 Soil Concentration itI Samples Collected at 5 Meter Intervals 

and Estimated Ra-226 Soil Concentration at 2.5 Iicter Intervals Based on In-situ Mcasorcaents 

Site Grid Coordinates Soil Sample Analysis EstiPsted Ra-226 Concertitration in S6iI 
North-South East-WA Ra-226 (PCi/9 t/- 2-Sisaa) (PCi/9 In-situ) 

ik 

‘I 

11  

;.a 

4.k 

., 8:. 

II 

--------------- 
657.5 3b2.5 
b57.5 365 
657.5 367.5 
653.5 370.5 
MO 355 
660 357.5 
660 360 
660 362.5 
660 ,365 
660 500 
660 502.5 
660 505 
660 507.5 
650 510 
6.50 512.5 
662.5 352.5 
bb2.5 355 
662.5 357.5 
bb2.5 3t.o 
U2 5 . 362.5 
bb2.5 367.5 
665 352.5 
b65 355 
bb5 357.5 
t=!.5 360 
665 3b2.5 
btt 364.5 
667.5 350 
bb7.5 352.5 
bb7.5 355 
bb7.5 357.5 
667.5 360 
670 347.5 
670 350 
670 352.5 
670 355 
670 357.5 
670 362 
672.5 345 
672.5 347.5 
672.5 350 

(See Note 1) 
---------------_ 

0.8 -+I- 0.2 

1.4 +/- 0.2 
0.7 +I- 0.1 

0.9 t/- 0.2 

1.1 t/- 0.2 

1.3 +I- 6.3 
0.6 +I- 0.1 

0.8 +I- 0.1 

0.9 +I- 0.2 

0.9 +I- 0.3 

0.9 +I- 0.1 

1.4 +I- 0.2 

(See Note 2) 
----------------------------------__ 

2. 1 
2.4 
3.1 
2.2 
2.5 
1.8 
1.9 
3.3 
2.9 
1’ 
1:; 
1.4 
1.3 
1.4 
1.4 
2.4 
1.S 
1.6 
5 0 
;:b 
2.3 
1.9 
l.s 
1.9 
2.3 
3.3 
2.3 
2.4 
2.1 
2.1 
2.2 
2.2 
1.7 
2.0 
2.:' 
2.4 
2.5 
1.5 1 

2.4 i 
1.9 i 
1.9 '4 ---------------------------------^-----_-___---____________________________________-------- 

l- Soil Sawles Pr6Ce5sedl then Placed in wrinelli beakers for anahis using a hist, res6lutier, gama-ra’f wXtrw 
2- In-situ measurements usins a 5co x 5cr NaI(T1) detector. 

Page 9 of 10 

234 



TABLE 6-54 (continued) 
Parcel No. 22 ownxl !?y .Adsms Corp.. Paul Goldman, Inc., and 
Richard Segal Assoc., including adjacent Borough Easement 

Post Remedial Action RI-226 Soil Concentration in Sar~lts Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-blest 

672.5 352.5 
672.5 35.5 
673.5 358 
b75 342.5 
675 345 
675 347.5 
675 350 
675 352.5 
675 355 
677.5 342.5 
677.5 345 
677.5 347.5 
677.5 350 
677.5 352.5 
677.5 355 

Soil Sample Analysis 
Ra-226 tpCi/g t/- 2-Signal 

(See Note 1) 

1.1 tI- 0.2 

0.6 +I- 0.1 

1.4 tf- 0.2 

1.4 ti- 0.3 

1.4 +I- 0.3 
1.1 t/- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
--- ----v---e 

2.2 
2.5 
1.7 
2.5 
2.3 
2.4 
2.4 
2.3 
4.9 
2.3 
2.4 
2.3 
2.3 
2.6 
1.9 

P-P__---- ----- pp------ ---- 

l- Soil samples processed, then placed in mrinelli beakers for analvsis usins a high resolution gama-ray spectrometer. 
2- In-situ measurements using a 5cr x 5cr NaI(Tl1 detector. 

Page 10 of II) 
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Post Remedial 

TABLE 6-55 
Parcel No. 22 owned by Adams Cot-p., Paul Goldman inc., and 
Richard Segal AssoC, I nc I udl ng adjacent Borough Easement 

Action External Gama-ray Exposure Rate tleasured at IO 

Site Grid Coordinates 
North-South East-Uest 

Exposure Rate 
(micro R/hr) 
(See Note 1) 

5% 
605 
60s 
605 
605 
615 
615 
615 
615 
615 
615 
615 
625 
625 
625 
625 
625 
6.35 
635 
645 
655 
645 
tJ5 

415 11.3 
40s 13.0 
415 11.7 
425 11.5 
435 12.7 
395 11.1 
405 13.0 
425 12.3 
435 10.0 
445 14.1 
455 10.7 
465 10.4 
385 12.1 
395 13.3 
455 10.2 
4b5 11.3 
475 10.3 
375 12.5 
385 14.1 
375 15.4 
365 15.6 
355 12.5 
345 12.8 

Average ricro R/hr 12.3 

Note l- Range in background &mm-ray exposure rates for the Hiddlesex area 

Page 1 0: 1 
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TABLE 6-56 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 22 OWNED BY ADAMS CORP., PAUL GOLDMAN INC., 

AND RICHARD SEGAL ASSOC. INCLUDING ADJACENT 
BOROUGH EASEMENT 

Radium-226 
(pCi/y 2 1~3 

2.0 + 0.5 - 

Number of 
Points 

383 

Maximum per 100 m2* 2.5 + 0.7 22 - 

Minimum per 100 m2* 1.5 + 0.4 25 - 

Soil Sample Average** 1.5 + 1.0 108 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

, 
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6.25 PARCEL NO. 222a 

Property owned by Adams Corp., Paul Goldman Inc., and Richard Se 

Assoc.; 
gal 

Parcel 22a, Lots l-16, Block 396, Town of Piscataway, New 
Jersey (Figure 6-l) was decontaminated to levels below criteria 

specif ied by DOE. 

Remedial  action criteria for M iddlesex Phase II were established for 

radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5  pCi/g above background. The background concentration of 
radium-226 in the M iddlesex area was determined to be 1  pCi/g. The 
external gamma'exposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
M iddlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsect ion 4.8), external gamma exposure rate measurements (see 
Subsect ion 4.7), and in situ gamma measurements (see Subsect ion 4.6) 
were used to determine compl iance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6  pCi/g in any 100-m 2 

area and the radium-226 concentration in any 5  x  5  m area did not 
exceed 11 pCi/g (twice the generic c leanup criterion of 5  pCi/g Plus 
background). 

During Phase II, Main Stream and the portion of Parcel 22a bordering 
it were decontaminated. Certification of Parcel 22a is based on 
measurements made and the analysis of a  soil sample collected along 
the section of Main Stream bordering Parcel 22a. 
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Data collected by in situ gamma measurements and the analysis of a 

soil sample are presented in Table 6-57. Soil sample datum are 
shown in Figure 6-39. The radium-226 concentration in soil in the 
area where remedial action took place was 1.7 pCi/g based on the 
analysis of a soil sample. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 1.5 pCi/g, 

An external gamma exposure rate measurement is reported in Table 
6-58 and Figure 6-40. The external gamma exposure rate in the 
remedial action area was 10.7 uR/h which is below the remedial 
action criterion of 20 uR/h plus background. 

Summaries of the confirmatory data are presented in Table 6-59. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 1.9 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 

The data collected from Parcels 22 and 23a across Main Stream from 
Parcel 22a further corroborate that remedial action criteria were 
met. 



TABLE 6-57 
Parcel No. ,22a owned by Adams Corp.. Paul Goldman, Inc., and 

Richs rd Sqc 1 Assoc. including adjacent Borough Easernon: 

Post Remedial Action k-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Ileter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

5% . 420 
5% 422.5 
595 425 
597.5 427.5 
597.5 430 
600 432.5 
600 435 
600 437.5 
400 440 c 
602.5 440 

Soil Sawle CInalrsis Estiuted Ra-226 Concentration in Soil 
Ra-226 (&i/g t/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 

; 1.0 
1.5 
0.9 

1.7 t/- 0.2 0.9 
1.5 
1.8 
1.6 
2.2 
1.4 
2.2 

l- Sail samles wocessedr then Placed in mrinelli beakers for analysis usins a high resolution g--ray spectrowter* 
d 2- In-situ weasurements usins a 5a x Scr kI(Tl) detector. 

Page 1 of 1 
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Sb 
TABLE 6-58 

:“,.rcc: A::. 222 cwxd Ly C,dams &rp., P;ul Gs ldmt 
Richard Segal Assoc. including adjacent Borougt 

Post Rcmedisl Action External Gamms-ray Exposure Rc:o Measurer 

Site Grid Coordinates Exposure Rate 
Worth-South East-Uest (micro Rlhr) 

(See Note 1) 

595 425 10.7 
Average micro R/hr 10.7 

Note l- Range in background &ma-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-59 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 22a OWNED BY ADAMS CORP., PAUL GOLDMAN INC., 
AND RICHARD SEGAL ASSOC. 

Radium-226 
(pCi/g 2 lc) 

Average* 

Maximum per 100 m2* 

Minimum per 100 m2* 

Soil Sample Average** 

1.5 + 0.4 - 

1.9 + 0.3 - 

1.4 + 0.4 - 

1.7 + 0.2 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm lJa1 detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

242 

Number of 
Points 

10 1 

15 \ 

16 
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6.26 PARCEL NO. 22b 

Property owned by Adams Corp., Paul Goldman Inc ., and Richard SegaJ 
Assoc.; Parcel 22b, Lots 1-14, Block 412, Town of Piscataway, New 
Jersey (Figure 6-l) was decontaminated to levels below criteria 

specified by DOE. 

During Phase II, Main Stream and the small portion of Parcel 22b 
bordering it were decontaminated. The in situ gamma measurements, 
soil sample analyses, and external gamma exposure rate measurements 

for the section of Main Stream bordering Parcel 22b can be found in 
the tables and figures for Parcel 23a. 
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6.27 PARCEL NO. 23 

Property owned by Wood Industries Inc.; Parcel 23, Lot 50, Block 
318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma e.xposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.81, external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentratibns in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ ganma measurements did not exceed 6 pCi/g in any lOO-mL 
area and the radium-226 concentration in any 5 x 5'm area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 

background). 

For purposes of presenting the confirmatory data, Parcel 23 was 
divided into two areas with designations A and B as shown in Figure 
6-41. The confirmatory data are presented in tabular form for the 
parcel. The data are presented graphically in a two figures labeled 
with letter designators that correspond to the letter designator for 
each area. 
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ata collected by in situ gamma measurements and soil sample 
nalyses are presented in Table 6-60. Soil sample data are shown in 
igures 6-42 A and B. The average radium-226 concentration in soil 

Over the area where remedial action took place was 1.5 pCi/g based 
n analyses of soil samples. Based on in situ gamma measurements, 
he average concentration of radium-226 in soil was 1.7 pCi/g. 

xternal gamma exposure rate measurements are reported in Table 6-61 
nd Figures 6-43 A and B. The average external gamma exposure rate 
n the remedial action area was 11.0 uR/h which is below the 
emedial action criterion of 20 uR/h plus background. 

'. 
hree of the 202 soil‘samples collected from Parcel 23 after 
xcavation was completed indicated elevated radium-226 
oncentrations. The laboratory analysis of a soil sample collected 

‘W at grid point 697.5, 432.5 indicated a radium-226 concentration of 
At the time when the soil sample was collected, rapid 

scan analyses of the sample indicated a concentration of 6.2 pCi/g 
while an in situ gamma measurement indicated a soil concentration of 
2.2 pCi/g at that grid point. A PIC measurement indicated an 

external gamma exposure rate of 12.0 uR/h at a point 7.9 m away 
(grid point 705.0, 435.0). The laboratory analysis of a second soil 

collected at grid point 757.5, 772.5, indicated a radium-22G 
concentration of 20 pCi/g. At the time when the soil sample was 
collected, rapid scan analyses of the sample indicated a 
concentration of 6.6 pCi/g while an in situ gamma measurement was 
made that indicated a radium concentration of 1.8 pCi/g at that grid 

A PIC measurement indicated an external gamma exposure rate 
Of 11.5 uR/h at a point 7.9 m away (grid point 755.0, 765.0). The 
laboratory analysis of a third soil sample, collected at grid point 

782.5, 807.5, indicated a radium-226 concentration of 11 pCi/g. At 

the time when the soil sample was collected, rapid scan analyses of 
the sample indicated a concentration of 3.2 pCi/g while an in situ 

, gamma measurement was made that indicated a soil concentration of 
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2.6 pCi/g at that grid point. A  PIC measurement indicated an 
external gamma exposure rate of 9.8 plR/h at a point 3.5 m  away (grid 
point 785.0, 805.0). 

These three laboratory soil samples exceeded the remedial action 
criterion for radium-226 in soil. However, as shown in Appendix A, 
the heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 
provide a better indication of contamination levels than do discrete 
soil samples, because they average the concentrations over larger 
areas. In situ gamma and external exposure measurements did not 
validate the existence of more than sporadic instances of 
contamination. It was determined that the elevated readings were 
due to localized "hot spots" and did not warrant additional remedial 
action. 

Summaries of the confirmatory data are presented in Table 6-62. 
Based on in situ gamma measurements, the maxjmum radium-226 
concentration per 100 m  2 was 2.1 pCi/g. The data presented 
demonstrate that remed ial action criteria were met. 
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PARCEL 23 

/( PARCEL 28 PARCEL 28 

PARCEL 24 
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PARCEL 23 

-286 METERS 

PARCEL 23 

Middlesex-Piscata 
,:’ ,,,, 

PARCEL 23A 

FIGURE 6-41 PARCEL 23, LOCATION OF REMEDIAL ACTION AREAS SHOWN 
IN FIGURES 6-42 AND 6-43 
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Post Remedial Action Ra-226 Soil Concentration in Su~les Collected at 5 Meter Intervals 
l d Estiuttd Ra-226 

Site Grid Coordinates 
North-South East-kst 

Soil Concentration at 2.5 tkter Intervals Based on In-situ Heasurewn& 

--- 
675 710 
675 712.5 
675 715 
675 717.5 
677.2 530 
677.5 477.5 
677.5 480 
677.5 482.5 
677.5 485 
677.5 '~ 481.5 
677.5 490 
677.5 4Y2.5 
677.5 495 
677.5 497.5 
677.5 500 
677.5 502.5 
677.5 505 
6n.5 507.5 
677.5 510 
677.5 512.5 
671.5 515 
673.5 517.5 
477.5 520 
680 472.5 
680 475 
430 477.5 
680 480 
680 4S2.5 
480 485 
680 457.5 
680 490 
680 492.5 
680 495 
684 497.5 
680 504 
680 502.5 
680 505 
430 507.5 
680 510 
680 512.5 
68J3 515 

Soil Sample Analysis 
Ra-226 (&i/9 +/- 2-Sisma) 

(be Note 1) 
-- -- 

1.1 +I- 0.1 

0.9 t/- 0.1 

1.0 +I- 0.1 

0.7 t/- 0.1 

0.8 +I- 0.1 

0.8 +/- 0.1 

1.2 tl- 0.1 

0.6 +I- 0.1 

1.0 +/- 0.1 

Estimted ha-226 Concentration in Soil 
I&i/9 In-situ) 

(See Note 2) 
---__-------------___ 

1.3 
1.7 
1.2 
1.4 
1’ 
1:; 
1.5 
1.6 
1.7 
1.5 
1.7 
1.6 
1.7 
1.7 
1.9 
1.7 
1.8 
1.7 
1.6 
1.6 
1.7 
1.7 
1.5 
1.6 
1.7 
1.5 
1.b 
1.5 
1.7 
1.6 
1.7 
1.5 
1.9 
1.8 
1.6 
1.8 
1.6 
1.7 
1.6 
1.4 
1.5 

-- ------ --- --_ _____________-_ _----- 

l- sOi1 SaaPleS Processed, then Placed in narinelli beakers for arla)ySiS using a high resolutior, g--r&f 5PeCtrou 
2- h-Situ wasurements using a 5cr x 5cr kI(Tl) detector. 
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TABLE 6-60 (continued) 

Parcel No. 23 owned by Wood Industries. Inc. 

Post Remedial fiction Ra-226 Soil Concentration in %mPles Collected at 5 Heter Intervals. 
and Estimted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasuremercts 

Site Grid Coordinates 
North-South’ East-Uest 

--- 

Soil Sarlple Clnalvsis Estimated Ra-226 Concentratior, in Soil 
Ra-226 (&i/g +I- 2-Sigma) (pCi/9 In-situ) 

(See Note 11 (See Note 21 
--- - ---^---------l_ ------ 

680 517.5 1.8 
680 520 1.4 
680 522.5 1.5 
680 525 1.9 
680 527.5 1.5 
684 530 1.7 
680 532.5 1.3 
680 535 1.7 
680 537.5 1.6 
684 540 1.8 
680 542.5 1.6 
680 545 1.6 
630 547.5 1.6 
680 550 1.8 
680 552.5 1.6 
680 555 1.6 
680 557.5 1.9 
680 560 1.7 
680 562.5 1.5 
680 565 1.7 
680 567.5 1.6 
680 570 1.9 
680 572.5 1.7 
680 575 1.7 
680 577.5 1.7 
680 580 1.5 
680 582.5 1.6 
680 585 1.6 
b90 587.5 1.4 
680 s 590 1.7 
680 592.5 1.4 
680 595 1.7 
680 597.5 1.6 
680 600 1.9 
680 602.5 1.7 
680 605 1.6 
680 607.5 1.7 
680 692.5 1.5 
680 695 1.9 
6.80 697.5 1.9 
680 700 1.7 

---------- -________ - ---- -------------------- --- 
l- Soil rawles processed, then placed in marinelli beakers for analysis using a high resolution gama-ray spectrometer. 
2- In-situ reasurewnts using a 5co x 5cr NaI(T11 detector. 
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TABLE 6-60 (continued) 
Parcel No. 23 orned by Uood Industriesc Inc. 

Post Remedial ktion Ra-226 Soil Concentration in c%wles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-I&t 

---- 
680 
680 
680 
680 
680 
680 
680 
680 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
632.5 
682.5 
682.5 
682.5 
682.5 
M-2.5 
682.5 
682.5 
682.5 
G2.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 

702.5 
705 
707.5 
710 
712.5 
715 
717.5 
720 
470 
p72.5 
475 
477.5 
480 
432.5 
485 
487.5 
490 
492.5 
4% 
497.5 
500 
502.5 
505 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 

Soil Sample Analysis 
Ra-226 (&i/g t/- 2-Sigma) 

Estiwted Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 1) (See Note 2) 
--a -------e-m- ---------m_ 

0.7 +/- 0.1 

0.7 tt- 0.2 

1.0 +I- 0.1 

1.5 +t- 0.2 

0.7 t/- 0.1 

0.8 +I- 0.1 

0.8 t/- 0.1 

0.8 +I- 0.1 

1.2 +/- 0.2 

1.7 +I- 0.2 

0.8 +/- 0.1 

0.9 t/- 0.1 

0.9 +I- 0.1 

1.2 tt- 0.2 

1.4 t/- 0.1 

0.6 +I- 0.2 

1.8 
1.6 
1.6 
1.6 
1.9 
1.6 1 
1.1 
1.4 
1.5 
1.5 
1.6 d 
1.5 1 
1.6 1 
1.6 
1.6 
1.6 
1.6 
1.7 
1.5 
1.6 
1.6 
1.7 
1’ 

I 

1:; 
1.7 
1.9 
1.6 
1.6 
1.9 
1.5 , 
1.6 
1.8 
1.7 
1.7 
1.7 
1.7 
1.6 ! 

1.7 ,! ‘4 
1.7 
1.7 
1.8 

-------------P__p ---------------s-e- _____-_---- -_c 

l- Soil sawles Processed, then Placed in wrinelli beakers for analysis using a high resolution g--ray sPectroHtrr 
2- In-situ measurements using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-60 (continued) 
Parcel No. 23 owned by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Coecentration in Sam~?es Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ fleasurewnts 

Site Grid Coordinates 
North-South East-Rest 

Soil Sample Analysis 
Ra-226 (&i/g +I- P-Sigma) 

Gee Note 1) 
--_I-------- 

632.5 
632.5 
682.5 
682.5 
682.5 
682.5 
w.5 
6s 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
685 
a5 
685 
685 
685 
685 

552.5 
555 
557.5 
560 
562.5 
590 
592.5 
467.5 
470 
472.5 :’ 
475 
477.5 
480 
432.5 
485 
437.5 
490 
492.5 
495 
497.5 
500 
502.5 
505 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 

1.3 +I- 0.1 

5.5 t/- 0.6 

5.2 +I- 0.5 

1.0 t/- 0.1 

Estimated Ra-226 Concentration in Soil 
(@.X/9 In-situ) 

(See Note 21 
-----_------ I__------__ 

1.7 
1.8 
1.8 
1.6 
1.7 
1.7 
1.6 
1.8 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.7 
1.5 
1.7 
1.5 
1.6 
1.8 
1.6 
1.8 
1.6 
1.7 
1.5 
1.6 
1.6 
1.6 
1.5 
1.8 
1.7 
1.9 
1.7 
1.9 
1.8 
1.6 
1.8 
1.6 
2.0 

-- ---- -------w--m -- 

, 
l- sOi1 samples processed, then placed in aarinelli beakers for analysis using a high resolution gama-ray spectrometer. 
2- In-situ wasurewnts using a 5cr x 5cr RaI(Tll detector. 
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TABLE 6-60 (continued) 

Parcel No. 23 owned by Yood Industries, Inc. 

Post Rewdial Action Ra-226 Soil Concentration in Swles Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurebents 

Site Grid Coordinates 
North-South East-kst 

-m-w-- 
t-85 
685 
685 
685 
68s 
685 
685 
685 
685 
687.5 
687.5 
687.5 
687.5 
687.5 
M7.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
637.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
G7.5 
687.5 
687.5 
687.5 
687.5 
657.5 
687.5 

552.5 
555 
557.5 
560 
562.5 
590 
692.5 
720 
722.5 
.,m 
467.5 
470 
472.5 
475 
477.5 
480 
482.5 
485 
487.5 
490 
492.5 
495 
497.5 
500 
502.5 
56 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 

Soil Sample Analvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g ti- P-Sigma) (&ii9 In-situ) 

(See Note 1) (See Note 2) 
-----------e --1---------------_-------- 

0.7 +I- 0.1 

0.7 +/- 0.2 

1.0 ti- 0.1 

0.8 ti- 0.1 

1.0 +I- 0.1 

0.8 +I- 0.1 

0.6 ti- 0.1 

0.6 ti- 0.1 

1.5 ti- 0.2 

1.8 +I- 0.2 

1.3 +i- 0.2 

0.9 +/- 0.1 

0.9 t/- 0.1 

2.6 ti- 0.3 

1.4 +i- 0.1 

0.8 +I- 0.1 

1.7 
1.8 
1.6 
1.7 
1.8 
2.0 
2.1 
1.4 
1.5 
1.5 
1.7 
1.6 
1.6 
1.5 
1.8 
1.6 
1.7 
1.6 
1.6 
1.5 
1.7 
1.7 
1.8 
1.6 
1.8 
1.7 
1.6 
1.5 
1.8 
1.6 
1.6 
1.8 
1.8 
1.8 
1.8 
1.7 
2.1 
1.7 
1.6 
1.6 
1.6 

- --------v--m__ --------me-_---- 

1- Soil sawles Processed, then placed in mrinelli beakers for arbalysis using a high resolution g--ray pectrowter. 
2- In-situ @easurewits usins a 5cr x 5cr NaI(Tl) detector. 
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TABLE 6-60 (continued) 

Parcel No, 23 omed by Wood Industries, Inc. 

Post Remedial Action k-226 Soil Concentration in Saeples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tkter Intervals Based on In-situ tkasurenents 

Site Grid Coordinates 
North-South East+lest 

----- 
687.5 545 
687.5: 547.5 
687.5 554 
687.5 552.5 
687.5 555 
687.5 557.5 
687.5 560 
690 460 
690 462.5 
690 465 L 
690 467.5 
690 470 
690 472.5 
690 475 
690 477.5 
690 480 
690 482.5 
690 485 
690 487.5 
690 490 
690 492.5 
690 495 
690 497.5 
690 500 
690 502.5 
690 505 
690 507.5 
690 510 
690 512.5 
690 515 
690 517.5 
690 520 
690 522.5 
690 525 
690 527.5 
690 530 
690 532.5 
690 535 
690 537.5 
690 540 
690 542.5 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/s tt- 2-Sism) (pCii9 In-situ) 

(See Note 11 (See Note 2) 
-w-e ----------------- 

1.7 
1.1 +I- 0.1 1.7 

1.7 
2.6 +I- 0.3 2.0 

1.9 
2.3 tf- 0.2 2.0 

1.8 
1.6 
1.5 
1.4 
1.8 
1.7 
1.6 
1.6 
1.7 
1.6 
1.9 
2.5 
1.8 
1.7 
1.5 
1.6 
1.5 
1.6 
1.6 
1.5 
1.7 
1.9 
1.8 
1.8 
1.9 
2.1 
1.9 
2.3 
2.5 
1.7 
2.5 
1.6 
1.8 
1.6 
1.6 

------- ---__I- -- -- 

I- Soil samples Processed, then placed in marinelli beakers for analysis usins a high resolution gamma-ray spectroaeter. 
2- In-situ measurements using a 5cr x 5cm NaI tT1) detector. 
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TABLE 6-60 (continued) 

Parcel No. 23 owed br Mood Industricsc Inc. 

Post Remedial Action RI-226 Soil Concentration in Samples Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Rased on In-situ Reasurewnts 

Site Grid Coordinates 
North-South East-Rest 

Soil Sample Analysis Estimated RP-226 Concentration in Soil 
Ra-226 (pCi/s t/- P-Sigma) (pCil9 In-situ) 

(See Note 1) (See Note 2) 
------------- ----_ 

690 545 
690 547.5 
690 552.5 
690 555 
690 557.5 
690 560 
690 562.5 
690 707.5 
690 710 
690 712.5 
690 715 
690 717.5 
690 720 
690 722.5 
690 725’ 
692.5 455 
692.5 457.5 
692.5 460 
692.5 4b2.5 
692.5 465 
692.5 4b7.5 
692.5 470 
692.5 472.5 
692.5 475 
692.5 477.5 
692.5 480 
692.5 482.5 
692.5 4a!i 
6922.5 487.5 
692.5 490 
692.5 492.5 
692.5 495 
692.5 497.5 
692.5 500 
692.5 502.5 
692.5 505 
692.5 507.5 
692.5 510 
692.5 512.5 
692.5 515 
692.5 517.5 

0.5 t/- 0.1 

0.8 +I- 0.1 

1.0 +I- 0.1 

0.6 +I- 0.1 

1.0 +I- 1.5 

0.9 +I- 0.1 

1.0 t/- 0.1 

0.9 +I- 0.1 

1.0 +/- 0.1 

0.7 tf- 0.1 

0.9 +I- 0.1 

1.5 +I- 0.2 

0.9 +/- 0.1 

1.8 
1.6 
1.6 
1.6 
1.8 
1.7 
1.8 
1.5 
1.4 
1.8 
2.1 
1.8 
1.5 
1.5 
1.8 
2.6 
1.7 
1.6 
1.6 
1.7 
1.8 
1.6 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.6 
1.8 
1.7 
1.6 
1.7 
1.8 
1.7 
1.7 
1.9 
2.0 
1.7 
1.9 
2.0 

l- Soil sawles processed, then placed in mrinelli beakers for analysis using a high pesoluti~n --ray sPdP@fer*, 
2- In-situ wasurewnts using a 5ca x 5ca kI(II) detector. 
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TABLE 6-60 (continusd) 
Parcel No. 23 owed bv Rood Industries, Inc. 

Post Remedial Wion Ra-226 Soil Concentration in Samples Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Mer Intervals Rased oa In-situ Reasurewnts 

Site Grid Coordinates 
North-South East+lest 

--- 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
6922.5 
65’2.5 
65’2.5 
695 
695 
6% 
6% 
695 
695 
695 
635 
695 
695 
6% 
695 
655 
695 
6% 
695 
695 
695 
6% 
65’5 
6% 
6% 
6% 
695 
6% 
6% 
6% 
6% 
6% 
6% 
6% 

Soil Suple Analysis 
k-226 MA/u t/- 2-Sisal 

(See Note 1) 
-- 

520 1.8 
522.5 0.9 t/- 0.1 1.8 
525 1.9 
527.5 1.1 +/- 0.1 1.8 
w 1.6 
532.5 1.3 t/- 0.1 1.6 
535 1.6 
537.5 1.3 t/- 0.1 1.5 
540 1.5 
542.5 I 1.8 
455 1.6 
457.5 1.5 
460 1.8 
4b2.5 1.6 
465 1.6 
4b7.5 1.7 
470 1.6 
472.5 1.7 
475 1.6 
477.5 1.7 
480 1.6 
482.5 2.1 
485 1.7 
487.5 1.7 
490 1.7 
492.5 1.7 
4% 1.9 
497.5 1.9 
500 I .7 
502.5 1.9 
505 1.9 
507.5 1.9 
510 1.9 
512.5 1.9 
515 1.8 
517.5 1.9 
520 1.8 
522.5 1.8 
525 2.2 
527.5 1.8 
530 1.9 

Estimated Ra-226 Concentration in Soil 
kCil9 In-situ) 

(See Note 2) 

-----I_- __--  ---------- - -____ -_-- --m-w 

l- Soil suples Processed, then placed in wrinelli beakers for analysis usins a high resolution ghyLa-pay spectrowter, 
2- In-situ measuretints using a 5cr x 5cr HaI detector. 
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TABLE 6-60 (continued) 
Parcel No. 23 owned by blood Industries, Inc. 

Post Remedial Action Ra-226 Soil Coacentration in Suples Collected at 5. kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ tteasurewhts 

Site Grid Coordinates 
North-South Eastikst 

6% 532.5 
6% 535 
6% 537.5 
6% 540 
6% 730 
697.5 425 
697.5 430 
697.5 432.5 
697.5 435 
697.5 437.5 
697.5 ,I440 
697.5 442.5 
697.5 445 
697.5 447.5 
697.5 450 
697.5 452.5 
697.5 455 
697.5 457.5 
697.5 460 
697.5 462.5 
697.5 465 
697.5 467.5 
697.5 470 
697.5 472.5 
697.5 475 
697.5 477.5 
697.5 480 
697.5 482.5 
697.5 485 
697.5 487.5 
697.5 490 
d97.5 492.5 
497.5 4% 
697.5, 497.5 
697.5 500 
697.5 502.5 
697.5 505 
697.5 507.5 
697.5 510 
697.5 512.5 
697.5 515 

Soil Sawle c\nalusis 
Ra-226 (dih t/- P-Sigma) 

(See Note 11 
--- 

15.0 t/- 2.0 

0.9 t/- 0.1 

0.8 t/- 0.1 

0.9 ti- 0.1 

1.1 +/- 0.1 

1.2 t/- 0.1 

1.2 +I- 0.2 

1.1 t/- 0.1 

1.1 t/- 0.1 

1.3 +/- 0.1 

0.9 +/- 0.1 

0.8 +I- 0.1 

1.2 +/- 0.3 

0.9 +I- 0.3 

1.0 +I- 0.2 

1.3 +I- 0.2 

1.3 +/- 0,l 

Estimated Ra-226 Concentration in Soil 
fpCi/9 In-situ) 

Gee Note 21 
---- --- - 

1.6 
1.6 
1.6 
1.8 
1.6 
2.0 
2.2 
2.2 
2.0 
2.1 
2.1 
1.8 
1.8 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.7 
1.7 
1.6 
1.5 
1.4 
1.7 
1.7 
1.7 
1.7 
1.8 
1.7 
1.9 
1.3 
1.8 
1.8 
2.0 
1.9 
1.9 
2.0 
1.9 
1.9 
2.0 

R 
-P--P----- -----------_-e-_ ---A- --------- 

1- sOi1 SaPPIeS Processed, then Placed in urihelli beakers for ahalysis using a high resolution galpa-ray spectrowter. 
2- In-situ reasurerents csins a Scr x 5n NaI(TIl detectcrr. 

: 
,j 
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TABLE 6-60 (continued) 
Parcel No. 23 owned br Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ Reasureeents 

Site Grid Coordinates 
North-South East-Rest 

-- 
697.5 517.5 
697.5 520 
697.5 522.5 
697.5 525 
697.5 527.5 
697.5 530 
697.5 532.5 
697.5 535 
697.5 537.5 
700 425 
700 427.5 
700 430 
700 432.5 
700 435 
700 437.5 
700 440 
700 442.5 
700 445 
700 447.5 
700 450 
700 452.5 
700 455 
700 457.5 
700 460 
700 462.5 
700 465 
700 467.5 
700 470 
700 472.5 
700 475 
700 477.5 
700 480 
700 482.5 
700 485 
700 487.5 
700 490 
700 492.5 
700 495 
700 497.5 
700 500 
700 505 

Soil Sample analysis 
Ra-226 (Pails t/- 2-Siseal 

Gee Note 1) 

1.3 +I- 0.1 

4.8 +I- 0.4 

1.8 tl- 0.3 

1.4 +t- 0.3 

1.3 t/- 0.2 

Estimted Ra-226 Concentration in Soil 
MN9 In-situ) 

(See Note 2) 
------------------- 

1.7 
2.0 
2.5 
2.0 
1.9 
2.2 
1.5 
1.5 
1.6 
1.8 
1.7 
1.7 
1.6 
1.7 
1.7 
1.6 
1.7 
1.6 
1.5 
1.5 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.8 
1.6 
1.7 
1.7 
1.5 
1.7 
1.8 
1.8 
1.8 
1.8 
1.6 
1.8 
1.8 
1.9 
2.3 

-e-----e----- -----e 

l- Soil samples processed, then placed in urinelli beaker% for analysis using a high resolution sama-ray swctroseter. 
2- In-situ measurerents using a 5cr x 5cm NaI(Tll detector. 
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TAB’LE 6-60 (continued) 
Parcel No. 23 wned bu Wood Industries, Inc. 

Post Remedial CIction Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tkter Intervals Based on In-situ tleasurements 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis 
Ra-226 (&i/s +I- 2-Sisma) 

(See Note 1) 
-a- 

700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 

507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
720 
722.5 
725 
727.5 
730 
732.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
460 
462.5 
465 
4b7.5 
470 
472.5 
475 
477.5 

1.3 t/- 0.3 

0.9 +I- 0.2 

0.9 +I- 0.2 

1.0 t/- 0.2 

1.1 +I- 0.2 

4.7 +I- 0.4 

1.5 t/- 0.3 

1.2 +I- 0.3 

1.8 +/- 0.3 

1.0 +/- 0.2 

0.8 +I- 0.3 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 21 
-m--w ------------------____ 

1.8 
2.0 . 

. 2.0 
2.0 
2.5 
2.0 
2.3 
2.3 
1.6 
1.7 
1.7 
1.6 
1.6 
1.5 1.9 
2.5 
1.8 
1.6 
2.1 
1.8 
1.9 
1.8 1.9 

1.6 
1.6 
1.7 
1.8 
1.6 
1.7 
1.7 
1.8 
1.6 
1.9 1.7 

1.7 
1.9 
I.7 
1.8 
1.7 
1.6 
1.7 

--P -w----w- ------I-------------------- _-------- 
l- Soil sawles Processed, then placed in rarinelli beakers for analysis using a high resolution g--ray sPectroaeter* 
2- In-Situ measurements usins a 5cr x 5cr NaI(T1) detector, 
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TABLE 6-60 (continued) 

Parcel No. 23 owned bv Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentratioe at 2.5 Heter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-Mest 

---s-P- 
702.5 480 
702.5 482.5 
702.5 485 
702.5 487.5 
702.5 490 
702.5 492.5 
702.5 495 
705 420 
705 422.5 
705 425 .* 
705 427.5 
705 430 
705 432.5 
705 435 
705 437.5 
705 440 
705 442.5 
705 445 
705 447.5 
705 450 
705 452.5 
705 4z 
705 457.5 
705 464 
705 462.5 
705 445 
705 467.5 
705 470 
705 472.5 
705 475 
705 477.5 
705 480 
705 482.5 
705 485 
705 487.5 
705 490 
705 492.5 
707.5 420 
707.5 422.5 
707.5 425 
707.5 427.5 

Soil Sample Analysis 
Ra-226 (pCi/g t/- 2-Sisra) 

(See Note 11 

1.1 t/- 0.2 

1.0 t/- 0.2 

1.1 t/- 0.1 

1.2 +/- 0.1 

1.2 ti- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
____________---_-------------- 

1.9 
1.6 
1.6 
1.8 
1.8 
1.7 
1.8 
1.9 
1.9 
2.0 
1.8 
1.6 
1.8 
1.6 
1.8 
1.8 
1.7 
1.9 
1.7 
1.9 
1.7 
1.9 
1.8 
1.6 
1.9 
1.7 
1.7 
1.8 
1.6 
1.8 
1.7 
1.6 
1.7 
1.9 
1.8 
2.0 
1.7 
2.1 
1.9 
2.0 
1.9 

- - - - -  - - - - - -  
________---____--_---_----- - I -  

l- Soil suples processed, then placed in marinelli beakers for analysis usins a hish resolution wmia-ray spectrometer. 
2- In-situ wasurewnts usins a 5cr x 5cr Nal(TI) detector. 
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Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Reasurements 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 

430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
460 
4b2,5 
4b5 
467.5 
470 
472.5 
475 
477.5 
480 
432.5 
465 
487.5 
490 
722.5 
725 
727.5 
730 
732.5 
735 
737.5 
417.5 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
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TABLE.6-60 (continued) 
Parcel No. 23 owed by Wood Industries, Inc. 

Site Grid Coordinates 
North-South East-&t 

-- 

Soil Sarple Analysis 
Ra-226 (pCi/g t/- P-Sisra) 

(See Note 1) 
-- w-m 

0.8 t/- 0.1 

1.3 +/- 0.1 

0.9 +I- 0.1 

0.9 t/- 0.2 

0.9 tl- 0.2 

1.7 +I- 0.3 

1.0 +/- 0.2 

1.2 +/- 0.2 

1.3 +I- 0.2 

1.2 t/- 0.1 

0.9 tt- 0.2 

0.9 +I- 0.1 

0.8 +I- 0.1 

3.9 tt- 0.4 

1.2 +I- 0.1 

0.9 +/- 0.1 

Estinated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 2) 
--------------- a-- 

2.1 
1.8 
1.9 
1.7 
1.7 
1.7 
1.8 
1.6 
1.9 
1.8 
2.0 
1.8 
1.8 
1.7 
1.9 
1.8 
1.4 
1.7 
1.8 
1.7 
1.7 
1.5 
1.8 
1.6 
1.9 
1.6 
1.8 
2.2 
1.8 
1” 
1:;: 
1.5 
1.8 
1.9 
1.7 
1.9 
1.9 
1.8 
1.9 
1.3 
2.0 

---------------___---_________I________- _------ 
l- Soil samples Processed, then placed in llarinelli beakers for analysis usins a high resolution g--ray spectroHte’ 
2- In-situ measurements usins a 5cm x 5cr Ral(Tl1 detector. 



TABLE 6-60 (cont.inund) 
Parcel No. 23 owned bv Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated b-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tieasorerents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/9 t/- 2-Sisea) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
------ -------------- ---_ 

710 440 
710 442.5 
710 445 
710 447.5 
710 450 
710 452.5 
710 455 
710 457.5 
710 460 
710 462.5 * 
710 465 
710 467.5 
710 470 
710 472.5 
710 475 
710 477.5 
710 480 
710 482.5 
710 485 
710. 722.5 
710 725 
710 727.5 
710 730 
710 "732,s 
710 735 
710 737.5 
712.5 415 
712.5 420 
712.5 422.5 
712.5 427.5 
712.5 432.5 
712.5 437.5 
712.5 442.5 
712.5 447.5 
712.5 452.5 
712.5 457.5 
712.5 462.5 
712.5 4b7.5 
712.5 472.5 
712.5 477.5 
712.5 482.5 

1.0 +/- 0.1 
1.2 +I- 0.1 
1.3 t/- 0.1 
1.1 t/- 0.1 
0.9 +/- 0.1 
1.2 +I- 0.1 
1.1 t/- 0.1 
1.0 +/- 0.1 
0.9 +I- 0.1 
0.8 +I- 0.1 
1.1 t/- 0.1 
0.7 +I- 0.1 
0.9 t/- 0.1 

1.9 
1.8 
1.9 
1.8 
2.0 
1.7 
1.9 
1.7 
1.9 
1.8 
1.8 
1.6 
1.8 
1.5 
1.7 
1.5 
1.6 
1.4 
1.6 
1.7 
1.8 
2.1 
2.4 
1.7 
1.5 
1.7 
2.0 
2.0 

---------- ______----------------- --I-----_ 

l- Soil samles Processed, then placed in carinelli beakers for analysis usins a high resolution sama-ray wectrowter. 
2- In-situ measurements usins a 5cr x 5ca NaI(T1) detector. 
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TABLE 6-60 (continued) 

Parcel No. 23 owed bv Uood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in holes Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ kasurewets 

Site Grid Coordinates 
North-South East-&t 

- --- 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
717.5 
717.5 
717.5 
717.5 
7!7.5 
717.5 
717.5 
717.5 
717.5 
717.5 
717.5 
720 
720 
720 
720 
720 
720 
720 
720 
720 
722.5 
722.5 
722.5 

Soil Suple Analysis 
Ra-226 (&i/g t/- 2-Signal 

Estimated Ra-226 Concentration in Soil 
(pCi/9 In-situ) 

(See Note 1) Gee Note 2) 
--m--w ---- -------------___-_ 

722.5 
725 : 

0.9 +I: 0.1 1.5 
1.8 

727.5 1.3 ti- 0.2 1.7 
730 2.0 
732.5 0.8 +I- 0.2 1.7 
735 1.6 
737.5 1.6 +I- 0.2 1.7 
740 1.8 
417.5 2.6 
420 2.5 
722.5 1.5 
725 1.5 
727.5 1.7 
730 1.8 
732.5 1.5 
735 1.5 
737.5 1.7 
740 1.7 
415 1.9 
417.5 0.8 +I- 0.2 2.2 
420 2.1 
722.5 1.3 +/- 0.1 1.6 
725 1.6 
727.5 1.5 +/- 0.2 1.6 
730 2.0 
732.5 0.9 +I- 0.1 1.8 
735 1.8 
737.5 1.5 +/- 0.2 1.7 
740 1.6 
722.5 1.3 
725 1.5 
727.5 1.6 
730 1.7 
732.5 1.8 
735 1.9 
737.5 1.8 
740 1.6 
742.5 1.9 
725 1.5 
727.5 1.6 +I- 0.2 1.6 
730 1.4 

1 

l- Soil sawles Processed, then Placed in marinelli beakers for analysis using a INigh resolution gaw-ray spectro@etet~ 
2- In-situ measurements using a 5cm x Scr NaI(Tl) detector, :I 

j! 
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I U L L  ” “V \C”I1LIII”T”, 

Parce l  No.  2 3  o w e d  by  R o o d  In d u s tries, Inc. 

P o s t R e m e d i a l  Ac tio n  R a - 2 2 6  S o il C o n c e n trat ion in  S a m p l e s  Col lec ted  a t 5  tle te r  Intervals 
a n d  Es tim a te d  R a - 2 2 6  S o il C o n c e n trat ion a t 2 .5  H e te r  In terva ls  B a s e d  o n  In-s i tu f iasurements  

S ite  G r id  C o o r d i n a tes  
Nor th -Sou th  East -Uest  

S o il S a m p le  C Inalvs is  
R a - 2 2 6  i rCi/g t/- IL - S i g m a )  

( S e e  N o te  1 1  
- - -  - - - -  

7 2 2 .5  
7 2 2 .5  
7 2 2 .5  
7 2 2 .5  
7 2 2 .5  
7 2 2 .5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 2 7 .5  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 0  
7 3 2 .5  
7 3 2 .5  
7 3 2 .5  
7 3 2 .5  
7 3 2 .5  

7 3 2 .5  0 .7  t/- 0 .1  
7 3 5  
7 3 7 .5  1 .3  t/- 0 .1  
7 4 0  
7 4 2 .5  1 .9  + /- 0 .2  
7 4 5  
7 2 5  
7 2 7 .5  
7 3 0  
7 3 2 .5  
7 3  
7 3 7 .5  .i 
7 4 0  
7 4 2 .5  
7 4 5  
7 2 5  
7 2 7 .5  
7 3 0  
7 3 2 .5  
7 3 5  
7 3 7 .5  
7 4 0  
7 4 2 .5  
7 4 5  
7 4 7 .5  
7 2 5  ” 
7 2 7 .5  
7 3 0  
7 3 2 .5  
7 3 5  
7 3 7 .5  
7 4 0  
7 4 2 .5  
7 4 5  
7 4 7 .5  
7 5 0  
7 2 7 .5  1 .1  t/- 0 .1  
7 3 0  
7 3 2 .5  1 .0  t/- 0 .1  
7 3  
7 3 7 .5  0 .8  + /- 0 .1  

1 .1  + I- 0 .2  

1 .3  + I- 0 .1  

1 .2  ti- 0 .2  

1 .0  t/- 0 .1  

3 .3  t/- 0 .3  

Est imated R a - 2 2 6  C o n c e n trat ion in  S o il 
(& i /9  In-s i tu)  

( S e e  N o te  2 )  
- - - - - - - - - - - - - - - - - - - -__ 

1 .4  
1 .8  
1 .7  
2 .4  
1 .7  
1 .8  
1 .6  
1 .5  
1 .6  
1 .5  
1 .6  
1 .7  
1 .5  
1 .9  
2 .2  
1 .4  
1 .6  
1 .6  
1 .4  
1 .4  
1 .6  
1 .4  
1 .6  
2 .2  
2 .0  
1 .5  
1 .5  
1 .6  
1 .7  
1 .6  
1 .6  
1 .4  
2 .4  
1 .4  
1 .9  
1 .5  
1 .3  
1 .6  
1 .5  
1 .6  
1 .8  

l- S o il samp les  mocessed ,  then  p laced  in  mar ine l l i  beake r s  fo r  analys is  us ing  a  h i g h  reso lu t ion  saw- ray  spect rometer .  
2 -  In-s i tu m e a s u r e m e n ts us ing  a  5 c m  x 5 c m  N a I(TI) d e tector.  

P a g e  1 6  of 2 2  
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TABLE 6-60 (continued) 
Parcel No. 23 owned by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Sawrles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-kt 

----I__--- 
732.5 740 
732.5 742.5 : 
732.5 745 
732.5 747.5 
732.5 750 
735 727.5 
735 730 
735 732.5 
735 735 
735 i 737.5 
735 740 
735 742.5 
735 745 
735 747.5 
735 750 
737.5 730 
737.5 732.5 
737.5 735 
737.5 737.5 
737.5 790 
737.5 742.5 
737.5 745 
737.5 747.5 
737.5 750 
740 730 
740 732.5 
740 735 
740 737.5 
740 740 
740 742.5 
740 745 
740 747.5 
740 750 
740 752.5 
742.5 730 
742.5 732;s 
742.5 735 
742.5 737.5 
742.5 740 
742.5 742.5 
742.5 745 

Soil Sample Analysis 
Ra-226 (rCi/9 +/- 2-Sigma) 

Estimated Ra-226 Concentration in Soi 1 
(&i/9 In-situ) 

(he Note 1) (See Note 2) 
--------------- -w-w---------- --- _-____ 

1.7 
0.3 +I- 0.1 1.7 

1.8 
1.9 +I- 0.2 1.7 

1.5 
1.8 
1.5 
1.8 
1.6 
1.5 
1.5 
1.9 
2.6 
1.4 
1.5 
1.6 

1.1 +/- 0.1 1.5 
1.5 

1.6 +I- 0.2 1.6 
1.3 

1.4 +I- 0.1 1.7 
2.2 

1.1 +/- 0.1 1.9 
1.6 
1.4 
1.4 
1.4 
1.5 
1.5 
1.3 
1.4 
2.0 
2.0 
1.6 
1.8 

1.5 +I- 0.2 1.5 
1.3 

0.7 +/- 0.1 1.3 
1.4 

0.8 +I- 0.1 1.6 
1.4 

------- ----------__sp ---mm----- -_-_ --- 

l- Soil sar;Ples Processedr then Placed in marinelli beakers for analysis using a high resolution gam-ray srectrowl 
2- h-situ wasurewts using a 5cm x 5cm NaI(TlI detector. 
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TABLE 6-60 (continued) 

Parcel No. 23 owed by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Saa~les Collected at 5 Reter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Reasuree,eets 

Site Grid Coordinates 
North-South East-kst 

------em 
742.5 747.5 
742.5 750 
742.5 752.5 
742.5 755 
745 735 
745 737.5 
745 740 
745 742.5 
745 745 
745 747.5 
745 750 
745 752.5 
745 755 
745 757.5 
747.5 737.5 
747.5 740 
747.5 742.5 
747.5 745 
747.5 747.5 
747.5 750 
747.5 752.5 
747.5 755 
747.5 757.5 
741.5 760 
7% 740 
750 742.5 
750 745 
750 747.5 
750 750 
750 752.5 

,750 755 
750 757.5 
750 760 
750 762.5 
752.5 740 
752.5 745 
752.5 747.5 
752.5 750 
752.5 752.5 
752.5 755 
752.5 757.5 

Soil Saaple Analysis 
Ra-226 (&i/s t/- 2-Sism) 

Estimated Ra-226 Concentration in Soil 
(@Ii/9 In-situ) 

(See Note 1) Gee Note 2) 
------1_-_1-- ------------____-______I______ 

0.9 +I- 0.1 1.5 
1.4 

0.7 +I- 0.1 1.7 
1.5 
1.3 
1.4 
1.4 
1.7 
1.5 
1.6 
1.8 
2.1 
1.9 
1.7 

1.1 +/- 0.1 1.4 
1.3 

0.9 +I- 0.1 1.3 
1.5 

2.7 t/- 0.3 1.8 
1.7 

0.6 +I- 0.1 2.2 
1.9 

1.0 +/- 0.1 1.8 
1.7 
1.3 
1.4 
1.4 
1.4 
1.9 
1.5 
1.3 
1.8 
1.5 
1.4 
1.2 
1.5 

1.1 +I- 0.1 1.5 
1.4 

1.4 +I- 0.2 1.5 
2.3 

1.6 +I- 0.2 1.4 
----__- m--e------ -------------m-__ 

1- Soil sarplcs Processed. then Placed in uarinelli beakers for analysis using a high resolution gappd-ray spectroe,eter, 
2- In-situ wasureaents using a 5cr x 5cr NaI(Tl\ detector. 
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TABLE 6-60 (cent inued) 

, Parcel No. 23 wed by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 kter Sntervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based orb In-situ tleasurements 

Site Grid Coordinates 
North-South East-Uest 

----- 
752.5 7bo 
732.5 762.5 
752.5 765 
755 747.5 
755 750 
755 752.5 
755 755 
755 757.5 
755 7bo 
755 762.5 
755 765 
755 767.5 
757.5 750 
757.5 752.5 
757.5 755 
757.5 757.5 
757.5 760 
757.5 762.5 
757.5 765 
757.5 767.5 
757.5 770 
757.5 772.5 
760 755 
760 757.5 
7.30 760 
760 762.5 
760 765 
760 770 
7bo 772.5 
760 775 
762.5 757.5 
762.5 760 
762.5 762.5 
762.5 765 
762.5 772.5 
762.5 775 
7b5 760 
765 762.5 
765 765 
745 772.5 
765 775 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (Pcih +/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
- --w-m-- -------e___ 

1.3 
1.2 +/- 0.1 1.7 

2.2 
1.4 
1.4 
1.4 
2.2 
1.7 
1.6 
1.7 
1.5 
2.4 
1.3 

0.9 +I- 0.2 1.5 
1.6 

2.3 +I- 0.2 2.1 
1.9 

1.6 +/- 0.2 1.4 
1.4 

0.7 +/- 0.1 1.6 
1.7 

20.0 +I- 1.0 1.8 
1.3 
1.5 
1.8 
1.8 
1.6 
1.5 
1.7 
1.7 

0.7 +/- 0.1 1.3 
1.7 

1.6 +I- 0.2 1.5 
1.9 

1.4 t/- 0.2 1.8 
1.7 
1.4 
2.1 
2.4 
1.5 
1.7 

------em -----mm- ---- -De-- 
l- Soil ~rples processed, then placed in marinelli beakers for analysis usins a high resolution g--ray spectrogetel 
2- h-situ neasurewnts using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-60 (continued) 
Parcel No. 23 owned bv Wood Ijdustries, Inc. 

Post Remedial Action h-226 Soil Concentration in Samples Collected at 5 Neter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ tleasurements 

Site Grid Coordinates 
North-South East-blest 

--1 
765 777.5 
767.5 7b0 
7677.5 762.5 
767.5 765 
767.5 775 
767.5 777.5 
770 762.5 
770 765 
770 777.5 
770 780 .> 
770 782.5 
770 785 
770 787.5 
770 790 
772.5 762.5 
n2.5 765 
n2.5 780 
n2.5 782.5 
772.5 785 
n2.5 787.5 
772.5 790 
n5 765 
775 785 
775 787.5 
77s 790 
775 792.5 
77s 7% 
777.5 787.5 
777.5 790 

,777.5 792.5 
777.5 7% 
777.5 797.5 
780 787.5 
780 790 
780 792.5 
780 795 
780 797.5 
780 800 
780 802.5 
782.5 790 
782.5 792.5 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 i&i/s +/- P-Sisual (#A/9 In-situ) 

(See Note 11 (See Note 2) 
-------- 1---1_------ --- 

1.3 
1.7 

3.7 +I- 0.4 1.6 
2.3 
1.6 

2.1 t/- 0.3 1.7 
1.5 
1.6 
1.6 
2.3 
1.5 
1.5 
1.4 
2.3 

2.5 +I- 0.3 1.5 
1.9 
1.8 

1.4 t/- 0.3 1.6 
2.0 

2.2 tt- 0.2 1.6 
2.7 
1.5 
1.7 
1.7 
1.6 
1.6 
1.9 

0.8 tt- 0.2 1.5 
1.5 

1.5 +I- 0.2 1.6 
1.6 

0.9 tl- 0.2 1.7 
1.6 
1.6 
1.7 
1.8 
2.3 
1.9 
1.9 
1.3 

1.0 t/- 0.1 1.5 
---------- -_------ ---e--v_ 

l- Soil samles processed, then Placed in marinelli beakers for analysis using a high resolution wma-ray spectrometer. 
2- In-situ measurements using a 5cr x 5cr NaI(T11 detector. 
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TABLE 6-60 (continued) 
Parcel No. 23 owned by Uood Industries, Inc. 

Post Reaedial Action Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ kasurewnts 

Site Grid Coordinates Soil Sawle Analysis 
North-South East-Mest Ra-226 (rW9 +I- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
(wX9 In-situ) 

(See Note 1) (See Note 2) --I- ------------- ---- -----.---------e---____ 
782.5 
782.5 
782.5 
782.5 
782.5 
782.5 
785 
785 
785 
785 
785 
785 
785 
785 
787.5 
787.5 
787.5 
787.5 
787.5 
787.5 
787.5 
787.5 
790 
790 
790 
790 
790 
790 
790 
790 
790 
792.5 
795 
797.5 
800 
800 
802.5 
802.5 
802.5 
802.5 
805 

795 
797.5 
800 
802.5 
805 
807.5 
792.5 
795 
797.5 
800 
802.5 
805 
807.5 
810 
797.5 
800 
802.5 
805 
807.5 
810 
812.5 
815 
800 
802.5 
805 
807.5 
810 
812.5 
815 
817.5 
820 
822.5 
825 
827.5 
830 
832.5 
830 
832.5 
835 
837.5 
832.5 

1.3 +/- 0.1 

1.3 +/- 0.2 

11.0 t/- 1.0 

1.2 +I- 0.2 

0.9 +I- 0.1 

4.2 +I- 0.4 

1.0 +/- 0.2 

0.9 +/- 0.2 

0.8 t/- 0.1 

1.7 +I- 0.2 

1.2 +I- 0.2 

1.6 
1.8 
2.1 
1.8 
1.6 
2.6 
1.5 
1.5 
2.4 
2.5 
2.0 
2.3 
2.1 
2.5 
1.4 
1.7 
1= 
1:; 
1.6 
1.8 
1.8 
1.3 
1.7 
1.4 
1.7 
1.3 
1.5 
1.6 
1.8 
1.5 
2.0 
1.3 
1.3 
1.6 
1.9 
1.2 
1.5 
1.2 
1.0 
1.3 
1.3 

----e-e- -------~-_-___________-__--__-________ _--- 

l- Soil samples Processed, then Placed in marinelli beakers for analysis using a high resolution g--ray sPeCtro~ttr’ 
2- h-situ measurerents using a 5cr x 5cr NaI(T1) detector. 3;: 
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Parcel No. ‘Iti”kiYtk ti~‘in”&%%ies, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasurelaents 

Site Grid Coordinates 
North-South East-Uest 

Soil Saaple Analysis Estiwted Ra-226 Concentrati6n in Soil 
Ra-226 (&i/g +/- ‘L-Sigma) (&i/9 In-situ) 

(See Note 1) (ke N6te 2) 

805 835 
805 837.5 
807.5 835 
805 867.5 
805 870 
805 872.5 
805 875 
805 877.5 
805 880 
SO5 S8-2.5 
805 885 
307.5 837.5 1.1 +/- 0.2 

1’ 
1:;’ 
1.2 
1.2 
1.2 
1.4 
1.3 
1.3 
1.6 
1.7 
1.7 
1.1 

------ ---- -- 

l- Soil samples Processed, then placed in marinelli btakers for analysis using a high resolution gamaa-ray spectrowter. 
2- In-situ measurements using a 5cr x 5cr HaI detector. 
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TABLE 6-61 
Parcel No. 23 owed by Wood Industries, Inc. 

Post Remedial Action External Gamaa-ray Exposure Rate Heasured at 10 kter Intervals 

Site Grid Coordinates 
North-South East-&St 

Exposure Rate 
(micro RlhrI 
(See Note 1) 

-----a--- 
685 
685 
685 
685 
685 
685 
685 
685 
685 
695 
695 
695 
695 
695 
695 
695 
695 
695 
705 
705 
705 
705 
705 
705 
705 
715 
715 
725 
725 
725 
735 
735 
745 
745 
745 
755 
755 
765 
765 
775 
775 
775 

475 
455 
495 
505 
515 
525 
535 
545 
555 
455 
465 
475 
485 
495 
505 
515 
525 
535 
425 
435 
445 
455 
465 
475 
485 
725 
735 
725 
735 
745 
735 
745 
735 
745 
755 
755 
765 
765 
775 
765 
785 
795 

10.6 
10.4 
10.8 
10.7 
11.4 
10.3 
11.3 
10.8 
11.6 
12.2 
11.7 
11.2 
11.4 
10.8 
11.5 
11.1 
13.9 
14.0 
11.8 
12.0 
12.3 
12.4 
10.9 
11.2 
11.1 
11.7 
11.1 
10.4 
15.0 
10.9 
9.5 

10.0 
9.8 

10.7 
9.4 
9.1 

11.5 
10.1 
9.5 

10.3 
10.0 
10.5 

- - - - - - - - - - -  - - ----m- 

Note l- Range in background Gama-rar exposure rates for the Niddlesex area is 3.4-13 micro Rlhr. 
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TABLE 6-61 (continued; 
Parcel No. 23 orned br Wood Industries, Inc. 

Post Remedial Action External Gama-ray Exposure Rate tleasured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-l&St (micro R/hr) 

(See Note 1) 
I---- -e-_-- 

785 795 10.2 
785 805 9.8 
795 825 10.2 
805 835 10.1 

Average micro R/hr 11.0 

. 

P-----I__-- - ---- -- 

Note l- Range in background Gama-ray exposure rates for the Riddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-62 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 23 OWNED BY WOOD INDUSTRIES, INC. 

Radium-226 Number of 
(pCi/g + 16) Points 

‘I 
ji Average* 1.7 + 0.2 - 

Maximum per 100 m 2, 2.1 + 0.2 - 

-1 
Minimum per 100 m2* 1.5 + 0.2 - 

Soil Sample Average** 1.5 + 1.8 - 

1012 

25 

25 

253 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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.28 PARCEL NO. 23a 

4b 
?qpc, 
E 

property owned by Wood Industries Inc.; Parcel 23a, Lot 1, Block 
.*413, Town of Piscataway, New Jersey (Figure 6-l) was decontaminated 
*to levels below criteria specified by DOE. 
* 
.z:Remedial action criteria for Middlesex Phase II were established for: 

@?a radium-226 concentrations in soil and external gamma exposure 

*rates- The radium-226 soil concentration criterion was set at 
IdR,5 pCi/g above background. The background concentration of 
T:radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
i+ 
3;" external gamma exposure rate criterion was set at 20 yR/h above 
*ri ambient background. Background external gamma exposure rates in the 

Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 

remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 

'.. 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

For purposes of presenting the confirmatory data, Parcel 23a was 
divided into two areas with designations A and B as shown in Figure 

The confirmatory data are presented in tabular form for the 
mle data are presented graphically in two figures labeled 

With letter designators that correspond to the letter designator for 

each area. 
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Data collected by in situ gamma measurements and soil sample 

analyses are presented in Table 6-63. Soil sample data are shown ii 
Figures 6-45 A and B. The average radium-226 concentration in soil 
over the area where remedial action took place was 1.4 pCi/g based 
on analyses of soil samples. Based on in situ gamma measurements, 
the average concentration of radium-226 in soil was 1.7 pCi/g. 

External gamma exposure rate measurements are reported in Table 6-64 
and Figures 6-46 A and B. The average external gamma exposure rate: 
in the remedial action area was 10.7 nR/h which is below the 1 
remedial action criterion of 20 uR/h plus background. q 

I 

One of the 236 soil samples collected from Parcel 23a after 
excavation was completed indicated an elevated radium-226 1 
concentration. The laboratory analysis of the soil sample collected' 
at grid point 672.5, 697.5 indicated a radium-226 concentration of 1 

11 pCi/g. At the time when the soil sample was collected, rapid 
1 
I 

scan analyses of the sample indicated a concentration of 5.0 pCi/g 1 
while an in-situ gamma measurement indicated a soil concentration of" 
1.6 pCi/g at that grid point. A PIC measurement indicated an "i 

4 
exposure.rate of 10.2 uR/h at a point 3.5 m away (grid point 675.0, 
695.0). The laboratory soil sample exceeded the remedial action ' 
criterion for radium-226 in soil. However, as shown in Appendix A, 
the heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 4 

1 
provide a better indication of contamination levels than do discrete 
soil samples, because in situ gamma measurements average the 
concentrations over larger areas. In situ gamma and external 
exposure measurements did not validate the existence of more than 
sporadic instances of contamination. It was determined that the 
elevated reading was due to a localized "hot spot" and did not 
warrant additional remedial action. 

Summaries of the confirmatory data are presented in Table G-65. 

Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.0 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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Sewell Ave. 

FIGURE 6-44 PARCEL 23A, LOCATION OF REMEDIAL ACTION AREAS SHOWN 
IN FIGURES 6-45 AND 6-46 
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TABLE 6-63 
Parcel No. 23a owned bv Rood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Sar~Ies Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurcwnts 

Site Grid Coordinates 
North-South East+kst 

620 
622.5 
622.5 
622.5 
625 
625 
625 
625 
b25 
627.5 
b27.5 
627.5 
627.5 
627.5 
627.5 
627.5 
627.5 
627.5 
b30 
630 
630 
630 
b30 
630 
bxl 
630 
#o 
630 
630 
630 
b30 
632.5 
632.5 
632.5 
632.5 
632.5 
632.5 
632.5 
632.5 
632.5 
632.5 

._ 

432.5 
480 
4G2.5 
485 
480 
482.5 
485 
483.5 
490 
475 
477.5 
480 
482.5 
485 
487.5 
490 
492.5 
495 
475 
477.5 
480 
452.5 
485 
437.5 
490 
492.5 
495 
497.5 ’ 
500 
502.5 
‘35 
472.5 
475 
477.5 
480 
482.5 
485 
487.5 
490 
492.5 
495 

Soil Sample Analysis 
Ra-226 (&i/s +I- 2-Sigma) 

(Set Note 1) 
---- 

0.8 +/- 0.1 

1.3 +/- 0.1 

1.4 t/- 0.1 

2.4 +I- 0.2 

1.2 +I- 0.1 

1.0 t/- 0.1 

1.0 +/- 0.2 

2.0 +I- 0.2 

2.9 +I- 0.3 

0.9 +/- 0.1 

Estimated Ra-226 Concentration in Soil 
(Pcils In-situ) 

(See Note 2) 
---------s-w- --a__ 

1.7 
2.3 
2.0 
2.3 
1.3 
2.0 
2.3 
2.2 
1.7 
2.1 
1.7 
1.5 
1.8 
2.1 
2.3 
2.3 
2.0 
1.9 
1.7 
1.7 
1.7 
2.8 
1.9 
1.5 
1.8 
2.1 
2.4 
2.1 
2.0 
2.0 
1.7 
1.6 
1.6 
1.6 
2.0 
2.2 
2.0 
2.2 
1.7 
1.6 
1.7 

m--v --------v-o- - -_____ ____- ----- 

l- Soil sUPTes Processedr then placed in mrinelli beakers for analysis using a high resolution s-a-ray sPectrorctcrr 
2- h-situ measurements usins a 5ca x 5u MaI detector. 
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TABLE G-63 (continued) 

Parcel No. 23a owned bu Uood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated Ra-226 Soil Concentratios at 2.5 Heter Intervals Based orI In-situ tleasurewnts 

Site Grid Coordinates 
North-South East-West 

--- 
632.5 497.5 
632.5 so0 
632.5 502.5 
b-32.5 505 
632.5 507.5 
632.5 510 
b32.5 512.5 
635 472.5 
635 475 
635 477.5 
635 430 
635 482.5 
635 485 
633 487.5 
6.35 SW 
635 492.5 
635 495 
635 497.5 
635 500 
63s 502.5 
635 !a5 
6335 507.5 
635 510 
635 512.5 
635 515 
637.5 480 
637.5 482.5 
637.5 485 
637.5 487.5 
637.5 492.5 
637.5 495 
637.5 497.5 
637.5 so0 
637.5 502.5 
637.5 505 
637.5 507.5 
637.5 510 
637.5 512.5 
637.5 515 
637.5 517.5 
637.5 520 

Soil Sample Clnalvsis 
Ra-226 (pCi/s +/- 2-Sigma) 

(See Note 1) 
--------_ 

0.8 +I- 0.1 

0.8 tf- 0.1 

0.9 +I- 0.1 

0.9 t/- 0.1 

1.7 t/- 0.2 

4.8 +I- 0.5 
0.8 t/- 0.1 

0.7 +/- 0.1 

0.9 t/- 0.1 

0.9 +/- 0.2 

0.4 t/- 0.1 

0.6 t/- 0.1 

Estimated Ra-226 Concentration in Soil 
tiCi/9 In-situ) 

(See Note 2) 
-~--__------------------ 

1.9 
2.3 
2.2 
2.2 
2.0 
2.4 
1.7 
2.6 
2.9 
2.3 
1.9 
1.8 
1.9 
2.1 
1.5 
1.5 
1.5 
1.7 
1.6 
2.1 
2.4 
2.2 
2.1 
2.1 
1.6 
1.6 
1.8 
1.6 
2.0 
1.6 
1.5 
1.5 
1.5 
1.4 
1.9 
1.9 
2.0 
2.4 
2.6 
2.3 
1.9 

-------- ------------------ --v------------e 

1- Soil samples processed, then Placed in mrinelli beakers for analysis using a high resolution gama-ray spectrometer. 
2- In-situ measurements using a SCP x 5cr NaI(T1) detector. 

: 

c 
Q 
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TABLE 5-53 (continue 1 
Parcel No. 23a owed by Uood Indus ries, 1 Inc. 

Post Reaedial Action Ra-226 Soil Concentration in Samples Collected at 5 kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurepehts 

Site Grid Coordinates 
North-South East-Rest 

640 
b-40 
640 
640 
640 
640 
640 
640 
640 
640 
640 

640 

640 

640 

640 

640 

640 

640 
b42.5 
642.5 
642.5 
642.5 
642.5 
b42.5 
642.5 
b42.5 
b42.5 
642.5 
b42.5 

Soil SarPle Analysis 
Ra-226 (PCi/g +I- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 

(See Note 1) 
(pCi/9 In-situ) 

(See Note 2) 
----------- --- -------------- -_____ 

1.8 . 
. 1.8 

1.5 
1.9 
1.6 
1.7 

I 642.5 
642.5 
642.5 
642.5 
b42.5 
MS 
MS 
645 
645 
645 
645 
645 

482.5 
485 
487.5 
490 
492.5 
495 
497.5 
500 
502.5 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
490 
492.5 
495 
497.5 
500 
502.5 
505 
507.2 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
492.5 
495 
497.5 
500 
502.5 
505 
507.5 

1.0 t/- 0.1 

0.6 +/- 0.2 

0.9 +/- 0.1 

0.9 t/- 0.1 

1.0 +/- 0.1 

0.7 +I- 0.1 

1.1 +/- 0.2 

0.7 +/- 0.1 

1.7 
1.5 
1.4 
1.4 
1.3 
2.0 
2.1 
2.5 
2.1 
2.1 
2.1 
1.8 
2.3 
1.6 
2.0 
1.8 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.9 
2.0 
2.1 
2.3 
2.1 
2.3 
1.6 
1.7 
1.8 
1.6 
1.7 
1.6 w------m--_ ------------__----___ ------------- 

I- sOi1 samP1es Processed, then Placed in wrinelli beakers for analysis using a high resolution gm-ray spectrOgetee*. 
2- In-Situ measurements using a 5ca x 5cr NaI(T1) detector. *. 

in 

:; 

! 

./ 
‘VI 
/ ;, 

i 
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TABLE 6-63 (continued) 
Parcel No. 23a owned bv Uood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Mer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasurewnts 

Site Grid Coordinates 
North-South East-kt 

---- 
645 510 
MS 512.5 
645 515 
MS 517.5 
645 520 
645 522.2 
b45 525 
b45 527.5 
MS 530 
645 532.5 ~ 
b45 53 
b45 537.5 
645 540 
647.5 495 
647.5 497.5 
b47.5 500 
b47.5 502.5 
b47.5 505 
647.5 507.5 
b47.5 510 
647.5 512.5 
647.5 515 
b47.5 517.5 
647.5 ,520 
647.5 522.5 
b47.5 525 
647.5 527.5 
647.5 530 
647.5 532.5 
b47.5 535 
647.5 537.5 
647.5 540 
647.5 542.5 
648 505 
650 497.5 
650 500 
650 502.5 
650 505 
63 507.5 
650 510 
650 512.5 

Soil Sample CInalvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (PCih +I- 2Siswl (KU9 In-situ) 

(See Note 1) (See Note 2) 
---- -------------------------- 

1.6 
1.7 
1.5 
1.5 
1.6 
1.8 
1.9 
2.0 
2.1 
2.1 
2.1 
2.0 
1.9 
1.8 

2.5 +I- 0.3 1.9 
2.3 

1.0 +I- 0.1 1.6 
1.7 

1.5 +t- 0.2 1.6 
1.5 

0.5 t/- 0.1 . 1.5 
1.6 

1.0 t/- 1.5 1.6 
1.8 

0.5 +/- 0.1 1.4 
1.4 

1.1 +/- 0.1 1.6 
1.8 

1.1 t/- 0.1 2.1 
2.1 

0.8 +I- 0.1 1.9 
2.0 

1.1 +/- 0.1 2.1 
1.2 
2.0 
1.8 
1.6 
1.4 
1.4 
1.4 
1.5 

I- Soil samples processed, then placed in aarinelli beakers for analvsis using a high resolution mmwrav spectrometer. 
2- In-situ measurements using a 5cr x 5cr NaI(Tll detector. 
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TABLE 6-63 (continued) 
Parcel No. 23a owed bu Wood Industries, Inc. 

Post Remedial fiction Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-Uest 

----1---_1_- 
515 
517.5 

tao 
650 
650 
650 
650 
650 
650 
650 
650 
650 
650 
650 
650 
650 
650 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
b52.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
b52.5 
b52.5 
652.5 
652.5 
b52.5 
b52.5 
652.5 
652.5 

520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 
497.5 
500 
502.5 
505 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 
552.5 
555 
557.5 
647.5 

Soil Sample Analysis 
Ra-226 (&i/9 +I- 2-Sigma) 

Estimted Ra-226 Concentration in Soil ;uil 
(&i/9 In-situ) 

(See Note 1) (See Note 2) 
% 

------------------- r3 ---------------------- ---------- 
1.6 : 4 

1.3 rl 

1.5 +I- 0.2 

0.8 t/- 0.1 

1.4 t/- 0.1 

0.9 t/- 0.1 

0.8 t/- 0.1 

0.4 +I- 0.1 

3.2 tf- 0.3 

1.4 t/- 0.2 

1.3 +/- 0.1 

0.6 +I- 0.1 

0.6 tl- 0.1 

0.7 t/- 0.1 

1.6 
1.5 
1.4 
1.3 
1.6 
1.7 
1.9 
2.0 
1.8 
2.4 
2.2 
2.1 
1.8 
1.8 
1.4 
1.7 
1.6 
1.5 
1.4 
1.6 
1.4 
1.3 
1.2 
1.1 
1.7 
1.4 
1.5 
2.2 
1.5 
1.7 
1.7 
1.9 
1.7 
2.1 
2.1 
1.9 
2.1 
1.8 
1.6 

?j 

;, 

‘5 
ii 

:i 

‘$9  

#  
.: - - --------------- __-- 62 

l- Soil sawles Processed, then placed in mrinelli beakers for analysis using a high resolution g--ray spectrowter* i 
2- In-situ measurements usins a 5cr x 5cr NaI(T1) detector. 4 

i:, ipz 
4 
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TABLE 5-63 Iczntinued) 
Parcel No. 2% ouned bu Uood Industries, Inc. 

Post Remedial Action Ra-2% Soil Concentration in tiles Collected at 5 hter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 fleeter Intervals Based on In-situ tleasurements 

Site Grid Coordinates 
North-South East-&t 

b52.5 650 
655 500 
655 502.5 
655 505 
655 507.5 
655 510 
655 512.5 
655 515 
655 517.5 
655 520 
65s 522.5 
655 525 
655 527.5 
655 530 
655 532.5 
655 535 
655 537.5 
655 540 
655 542.5 
655 545 
655 547.5 
655 550 
655 552.5 
655 555 
655 557.5 
655 560 
655 635 
655 637.5 
655 640 
655 642.5 
695 b45 
655 b47.5 
655 650 
655 652.5 
656 65s 
655 657.5 
655 640 
657.5 500 
657.5 502.5 
b57.5 505 
651.5 507.5 

Soil Sarple Analysis Estimted Ra-226 Concentration in Soil 
Ra-226 (Pcih tf- 2-Sisul (&i/9 In-situ) 

(See Note 1) (See Note 2) 
--1--w- ---------~- 

1.9 
1.6 
1.6 
1.2 
1.4 
1.7 
1.4 
1.2 
1.5 
1.2 
1.2 
1.3 
1.4 
1.5 
1.6 
1.6 
1.7 
1.4 
1.5 
1.5 
1.8 
1.7 
2.1 
2.1 
1.8 
1.8 
2.6 
1.6 
2.0 
1.9 

‘2.0 
1.7 
1.6 
1.7 
2.4 
2.0 
1.7 
1.5 

0.9 t/- 0.1 1.5 
1.3 

0.7 tl- 0.1 1.0 

l- Soil samples Processed. then placed in urirtelli beakers for analysis usins a high resolution sama-ray wectrowter. 
2- In-situ measurements using a Scr x 5a NaIfTll detector. 
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TABLE 6-63 (cclnt iwed 1 
Parctl No. 23a wntd bu Mood Industries, Inc. 

Post Reaedial Action Ra-226 Soil Conctntration in Samlts Colltcted at 5 Reter Inttrvals 
and Estiutrd Ra-226 Soil Concentration at 2.5 Ntttr Inttrvals Based on In-situ lleasureaents 

Sitt Grid Coordinatts 
North-South East-kst 

Soil Sawlt halvsis Estimated Ra-226 Concentration in Soil 
Ra-226 Hi/g +/- 2-Sisw) Hi/9 In-situ) 

(see Nott 1) (Set Note 2) 

651.5 510 
657.5 512.5 
651.5 515 
657.5 517.5 
657.5 520 
657.5 522.5 
657.5 525 
657.5 527.5 
657.5 530 
657.5 532.5 
657.5 535 
657.5 537.5 
657.5 540 
657.5 542.5 
657.5 545 
657.5 547.5 
657.5 550 
657.5 552.5 
657.5 555 
657.5 557.5 
657.5 560 
657.5 562.5 
651.5 565 
657.5 63 
G7.5 632.5 
657.5 635 
657.5 637.5 
657.5 640 
657.5 642.5 
657.5 645 
657.5 647.5 
657.5 650 
657.5 652.5 
651.5 655 
657.5 657.5 
657.5 660 
uo 515 
660 , 517.5 
660 520 
660 522.5 
660 525 

1.2 tl- 0.1 

1.1 t/- 0.1 

0.9 tl- 0.1 

1.1 t/- 0.1 

1.5 +I- 0.2 

1.7 ti- 0.2 

0.9 tl- 0.1 

0.8 +I- 0.1 

0.8 t/- 0.1 

0.9 tf- 0.1 

0.9 t/- 0.1 

1.8 +I- 0.2 

1.5 *I- 0.2 

0.8 +I- 0.1 

2.8 t/- 0.3 

1.5 +I- 0.2 

1.6 +I- 0.2 

1.5 
1.4 
1.6 
1.4 
1.5 
1.3 
1.5 
1.3 
1.5 
1.5 
1.3 
1.6 
1.5 
1.7 
1.5 
1.5 
1.8 
2.1 
2.5 
2.1 
1.8 
1.5 
2.0 
1.6 
1.6 
1.5 
1.4 
1.4 
1.6 
1.4 
1.2 
1.3 
1.8 
1.9 
1.9 
1.5 
1.6 
1.6 
1.7 
1.4 
1.3 

l- Soil urplts wocesstd, then Placed in urintlli beakers for analysis using a high resolution w-ray spectroretero 
2- In-situ wasurtmts using a 5cr x 5cm NaI(T1) detector. 
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rmu 0-0~~ (continued) 
Parctl No. 23a wwd bv bbod Indurtrits, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
and Estimattd Ra-226 Soil Conctntration at 2.5 Hettr Inttrvals Based on In-situ tieasurewnts 

Sitt Grid Coordinates 
North-South East-bkst 

Soil Sawle Analvsir 
Ra-226 (@X/o t/- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
bCi/9 In-situ) 

(Set Note 11 Kite Note 2) 

660 
660 
660 
660 
660 
660 
660 
6&l 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
664 
640 
660 
660 
660 
660 
660 
660 
660 
660 

527.5 1.4 
530 1.4 
532.5 1.3 
535 1.4 
537.5 1.3 
540 1.7 
542.5 1.8 
545 1.5 
547.5 1.9 
550 1.6 
552.5 1.5 
555 1.9 
557.5 1.8 
560 1.6 
562.5 1.5 
565 1.7 
567.5 1.5 
570 1.7 
572.5 1.5 
575 1.5 
580 1.5 
582.5 1.5 
605 1.6 
607.5 2.1 
620 3. i 
622.5 1.9 
625 2.6 
627.5 1.3 
63 1.4 
632.5 1.5 
635 1.5 
637.5 1.7 
640 1.6 
642.5 1.7 
645 1.4 
647.5 2.0 
650 1.6 
652.5 1.1 
655 1.3 
w.5 1.5 
660 1.7 

I- Soil suplts processtd, then placed in marinelli btakers for analysis using a high resolution saw-ray spectrometer. 
2- In-situ measurtrents using a 5cm x 5cm MaI detector. 
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TABLE 6-63 (continued) 

Parcel No. 23a o&d bv Uood Industries, Inc. 

Post Remedial Action k-226 Soil Cenctntration in Suples Collected at 5 Heter Intervals 
and Estiuttd R-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurtrents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Analysis 
Ra-226 (Pcih +/- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 

(See Note 1) 
bCi/9 In-situ) 

(See Note 2) 

660 
660 
660 
660 
662.5 
662.5 
662.5 
662.5 
662.5 
6b2.5 
662.5 
662.5 
M2.5 
6b2.5 
6b2.5 
662.5 
662.5 
662.5 
662.5 
662.5 
662.5 
662.5 
662.5 
662.5 
b62.5 
642.5 
662.5 
662.5 
6b2.5 
662.5 
662.5 
662.5 
662.5 
662.5 
62.5 
662.5 
662.5 
6b2.5 
6b2.5 
662.5 
662.5 

662.5 . 
665 . 
667.5 
670 
500 
502.5 
505 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 
552.5 
555 
557.5 
560 
562.5 
565 
567.5 
570 
572.5 
575 
577.5 
580 
582.5 
585 
boo 
602.5 

0.8 tf- 0.1 

1.1 +/- 0.1 

1.0 +/- 0.1 

0.6 t/- 0.1 

1.5 t/- 0.2 

1.2 t/- 0.1 

0.8 tl- 0.1 

3.6 tf- 0.4 

1.5 t/- 0.2 

4.9 +I- 0.5 

0.9 t/- 0.1 

0.9 t/- 0.1 

0.8 +I- 0.1 

0.8 tt- 0.1 

0.7 +/- 0.1 

0.9 +/- 0.1 

1.6 tl- 0.2 

------------ 
1.6 
1.6 
1.4 
1.4 
1.7 
1.7 
1.4 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.7 
1.4 
1.3 
1.3 
1.4 
2.3 
1.6 
1.7 
2.0 
2.3 
1.8 
1.6 
1.5 
1.4 
1.6 
1.5 
1.7 
1.7 
1.8 
2.0 
1.7 
1.3 
1.5 
1.4 
1.5 

I- SOi1 sawles Processtd, then placed in wiftelli btaktrs for analysis using a high resolution w-pay sPtctr*ttr* 
2- In-situ measurements using a 5cm x 5cm NaI(T1) detector. 
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TABLE 6-63 (continued) 

Parcel No. 23a owned br Mood Industries, Inc. 

Post Remedial hction h-226 Soil Concentration in Sawlts Colltcted at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Inttrvals Based on In-situ Measurements 

Site Grid Coordinates 
North-South EastSlest 

6b2.5 605 
662.5 607.5 
662.5 612.5 
662.5 615 
6b2.5 617.5 
642.5 620 
662.5 622.5 
662.5 625 
6b2.5 627.5 
662.5 630 
662.5 632.5 
662.5 635 
662.5 637.5 
662.5 640 
662.5 642.5 
662.5 645 
662.5 647.5 
662.5 650 
662.5 652.5 
662.5 655 
662.5 657.5 
662.5 660 
662.5 b62.5 
662.5 665. 
662.5 667.5 
662.5 670 
u2.5 672.5 
M2.5 675 
b62.5 677.5 
662.5 680 
662.5 682.5 
665 500 
665 502.5 
665 !a5 
665 547.5 
665 510 
665 512.5 
665 515 
665 517.5 
665 520 
665 522.5 

Soil Sawlt Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/s t/- 2-Sigma) bCi/9 In-situ) 

be Note 1) (See Nott 2) 

1.8 tl- 0.2 
0.8 t/- 0.1 

0.8 t/- 0.1 

0.9 +/- 0.1 

2.2 +I- 0.2 

0.8 t/- 0.2 

0.7 t/- 0.2 

0.9 t/- 0.2 

1.7 +I- 0.2 

0.6 t/- 0.1 

1.1 t/- 0.2 

1.5 +I- 0.3 

0.8 tl- 0.1 

1.3 +I- 0.2 

1.0 t/- 0.1 

1.6 t/- 0.2 

1.4 
1.7 
1.5 
1.7 
1.6 
1.5 
1.5 
1.6 
1.6 
1.5 
1.4 
1.6 
1.3 
1.3 
1.2 
1.3 
2.0 
2.0 
1.4 
1.4 
1.6 
1.5 
1.8 
1.5 
1.6 
1.7 
1.5 
1.7 
1.5 
1.4 

1.8 
1.8 
1.8 
1.6 
1.6 
1.7 
1.6 
1.6 
1.7 
1.5 

l- Soil sawlts cpoctssed, thtn placed in wrinelli beaktrs for analysis using a high rtsolution sama-ray wectrometer. 
2- In-situ measurtments usim a 5cr x Scr NaItTll detector. 
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Parctl No. 
TABI-E 6-63 !cont inu$d) 

23a orned by Wood Industries, Inc. 

Post Remedial Action Ra-226 So 
and Estimted Ra-226 Soil Concen 

Ii1 Concentration in Samples Collected at 5 tleter Intervals 
kration at 2.5 tleter Intervals Based on In-situ tleasurcaents 

Site Grid Coordinates 
North-South East-Uest 

v-v 
665 
665 
665 
665 
665 
665 
665 
665 
645 
665 
665 
665 
665 
665 
665 
665 
66.5 
665 
665 
665 
665 
665 
t&5 
6.6 
t&5 
665 
665 
665 
6b5 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 
665 

525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
,y7.5 
550 
552.5 
555 
557.5 
560 
562.5 
565 
567.5 
570 
572.5 
575 
577.5 
580 
582.5 
585 
587.5 
590 
595 
597.5 
600 
b02.5 
60!? 
607.5 
610 
612.5 
615 
617.5 
620 
622.5 
625 
627.5 

Soil Sample Analysis 
Ra-226 (Pcih t/- 2-Sigma) 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-5itu) 

(See Note 1) (See Note 2) 
-m-w- ---- ----------------- --- 

1.6 
1.5 
1.6 
1.5 
1.6 
1.5 
1.4 
1.6 
1.7 
1.7 
1.8 
1.6 
1.6 
2.1 
2.0 
1.7 
1.6 
1.5 
1.8 
1.8 
1.9 
1.8 
1.9 
1.7 
1.6 
1.8 
1.9 
1.4 
1.7 
1.8 
1.8 
1.8 
1.8 
2.5 
1.7 
1.6 
1.4 
1.8 
1’ 
1:; 
1.6 

----------v------- -------------------__-- 

a -._ 
----e-e- 

: 
“1 1,, 

1- SO11 SuPlt5 Processed, then Placed in mrinelli beakers for analysis using a high resolution g--ray spectrowttr* ii 
2- In-situ measureaents using a 5cr x 5cr HaI detector. 

‘“;, 
.t 
‘9” 
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TABLE 6-63 (continued: 

Parcel No. 23a ouned bu Wood Industries, Inc. 

Post Remedial hction Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimted Ra-226 Soil Concentration a+ 2.5 Heter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-West 

---__I- 

Soil Sawle Analysis Estimated Ra-22b Concentration in Soil 
Ra-226 (&i/g t/- 2-Sigma) (&i/9 In-situ) 

(See Note 1) (See Note 2) 
__--e--e- ------------------------- 

bb5 630 
665 632.5 
665 bc6 
665 637.5 
665 MO 
bbs 642.5 
bb5 MS 
665 647.5 
b&5 650 
665 652.5 ~ 
665 b!i5 
665 651.5 
b55 bbo 
665 662.5 
665 665 
665 Ml.5 
bb5 670 
665 672.5 
665 675 
665 677.5 
bb5 680 
665 682.5 
bb5 685 
665 687.5 
665 b90 
bb5 65’2.5 
667.5 !xo 
667.5 502.5 
667.5 505 
667.5 507.5 
667.5 510 
t-57.5 512.5 
U7.5 515 
667.5 517.5 
667.5 520 
667.5 522.5 
667.5 525 
667.5 521.5 
667.5 !a0 
667.5 532.5 
667.5 535 

0.9 +I- 0.1 

1.4 t/- 0.1 

1.0 +I- 0.1 

0.9 +/- 0.1 

0.9 tt- 0.1 

0.8 t/- 0.1 

0.8 +/- 0.1 

1.8 
1.3 
1.5 
1.5 
1.4 
1.3 
1.5 
2.0 
1.8 
2.2 
2.0 
1.8 
1.6 
1.7 
1.4 
1.7 
1.5 
1.5 
2.4 
1.4 
1.5 
1.5 
1.2 
1.1 
1.3 
1.2 
1.7 
1.7 
1.7 
1.7 
1.7 
1.5 
1.4 
1.6 
1.7 
1.6 
1.5 
1.5 
1.5 
1.7 
1.6 

e-----e-- --- ----- -____-_____--____--____---__-^____~____ 

l-Soil samples Processed, then Placed in urinelli beakers for analysis usins a hish resolution gama-ray wectrobeter. 
2- In-situ measurerents using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-63 (continued) 
Parcel No. 23a ouncd by Wood Industries, Inc. 

Post Recredial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based or1 In-situ tieasureaents 

Soil Swle Analysis 
Ra-226 (&i/9 t/- 2-Sigma) 

(See Note 1) 

Estimated Ra-Zb Concentration in Soil 
(pCi/9 In-situ) 

(See Note 2) 

Site Grid Coordinates 
North-South East-i&t 

--- 
667.5 537.5 
667.5 540 
6h7.5 542.5 
667.5 545 
667.5 547.5 
667.5 550 
bb7.5 552.5 
6b7.5 555 
bh7.5 557.5 
bb7.5 560 
bb7.5 562.5 
b&7.5 5b5 
647.5 567.5 
667.5 570 
647.5 572.5 
667.5 575 
bb7.5 577.5 
67.5 580 
w7.5 582.5 
667.5 585 
667.5 587.5 
667.5 590 
bb7.5 592.5 
667.5 595 
667.5 597.5 
667.5 boo 
U7.5 b02.5 
667.5 605 
667.5 607.5 
647.5 610 
667.5 612.5 
667.5 615 
bb7.5 617.5 
667.5 620 
b&7.5 622.5 
bb7.5 625 
b&7.5 627.5 
667.5 630 
647.5 632.5 
667.5 635 
667.5 637.5 

1.0 t/- 0.1 

1.2 +/- 0.1 

2.8 +I- 0.3 

1.3 t/- 0.1 

6.9 +/- 0.7 

3.1 t/- 0.3 

0.7 +/- 0.1 

1.4 t/- 0.2 

0.5 +/- 0.1 

0.9 +/- 0.1 

1.2 t/- 0.2 

1.3 +I- 0.1 

0.7 t/- 0.1 

1.7 t/- 0.2 

1.3 +I- 0.1 

1.3 +I- 0.1 

1.0 +/- 0.1 

0.7 t/- 0.1 

0.5 +I- 0.1 

2.6 +/- 0.3 

1.1 +/- 0.1 

1.6 
1.5 
1.6 
2.0 
1.8 
1.8 
1.8 
1.8 
1.9 
2.6 
2.1 
1.9 
1.9 
1.7 
1.6 
1.4 
1.5 
1.5 
1.7 
1.4 
1= 
1:; 
2.1 
1.8 
1.7 
1.7 
1.8 
1.7 
1.5 
1.5 
1.7 , 
1.8 
1.7 
1.6 
1.4 
1.5 
1.6 
1.7 
1.5 
1.7 
1.6 

---VI------- --_-__ v---e- --- ----- ------ ________ ---- 

l- SOi1 samples Processed. then Placed in mrinelli beakers for analysis using a high resolution g--ray spectrOwter* 
2- In-situ measurewnts usins a 5~19 x 5cc NaI(T1) detector. 
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TABLE 6-63 (cant inued) 
Parctl No. 23a ouned bk Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimted Ra-22b Soil Concentration at 2.5 lleter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-Uert 

-- 
bb7.5 b40 
U7.5 642.5 
bb7.5 b45 
bb7.5 647.5 
667.5 650 
667.5 652.5 
667.5 655 
667.5 657.5 
667.5 bbo 
667.5 662.5 
667.5 bbs 
6b7.5 667.5 
667.5 670 
bb7.5 672.5 
bb7.5 675 
667.5 677.5 
667.5 480 
667.5 682.5 
b&7.5 685 
&b7.5 687.5 
bb7.5 690 
bb7.5 692.5 
667.5 695 
667.5 b97.5 
667.5 700 
bb7.5 702.5 
670 500 
670 502.5 
670 505 
MO 507.5 
670 510 
670 512.5 
670 515 
670 517.5 
670 5x) 
670 522.5 
670 525 
670 527.5 
670 530 
b70 532.5 
670 535 

Soil Sample Analysis 
RI-226 f&i/s +/- 2Sism) 

(See Note 1) 

1.7 t/-:0.2 

2.6 +I- 0.3 

1.3 t/- 0.1 

1.6 t/- 0.1 

2.3 +I- 0.2 

2.8 +I- 0.3 

1.1 t/- 0.1 

6.7 +/- 0.7 

1.1 t/- 0.1 

1.8 tl- 0.3 

1.5 +I- 0.2 

1.5 tl- 0.3 

1.0 +/- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
------------------_____ 

1.8 
1.7 
1.8 
1.9 
1.9 
2.0 
2.2 
2.0 
2.0 
2.1 
2.1 
2.3 
2.0 
2.2 
2.7 
1.4 
1.3 
1.5 
1.4 
1.7 
1.7 
1.6 
1.6 
1.3 
1.3 
1.5 
1.7 
1.6 
1’ 
1:; 
1.6 
1.7 
1’ 
1:; 
1.6 
1.7 
1.6 
1.5 
1.5 
1.6 
1.5 

I- Soil samples processed, then placed in marinelli beakers for analysis usins a hish resolution sama-ray spectrometer. 
2- In-situ measurements usins a 5cs x 5cr NaI(T1) detector. 
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Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Reasurewhts 

Site Grid Coordinates Soil Sample finalusis 
North-South 

m--- 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
b70 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
670 
b70 
670 
670 
670 
670 
b70 
670 
670 
670 

- 

East-kt 

537.5 
540 
542.5 
545 
547.5 
550 
552.5 
555 
557.5 
560 
562.5 
5b5 
567.5 
570 
572.5 
575 
577.5 
580 
582.5 
585 
587.5 
590 
592.5 
595 
597.5 
boo 
602.5 
605 
607.5 
610 
612.5 
615 
617.5 
620 
622.5 
625 
b27.5 
430 
632.5 
635 
637.5 

Ra-22b fpCi/s t/- 2-Sisma) 
(See Note 1) 

-----------e-e- 

Estimated Ra-22b Concentration in Soil 
(PCS9 In-situ) 

(See Note 2) 
-- ---- -------------- -____ 

1.5 
1.5 
1.7 
1.4 
1.6 
2.0 
1.7 
1.4 
1.7 
1.5 
2.2 
1.5 
1.5 
1.6 
1.5 
1.4 
1.2 
1.2 
1.7 
1.4 
1.3 
1.5 
1.2 
1.5 
1.8 
1.8 
1.7 
1.7 
1.6 
1.2 
1.7 
1.8 
1.7 
1.7 
1.6 
1.8 
1.7 
1.9 
1.9 
1.8 
1.7 

4 

: 

4 

a 

4 

I 

d 

4 

1 

1 

II 

4 

4 

:1 

1 

; 

-- --------I____ ------------------------ 
l- Soil saw145 mcessedr then Placed in mrinelli beakers for analysis using a high resolution g--ray sPectrmt 
2- In-situ measurements usins a 5~91 x 5cr NaI(TI) detector. 
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E 
c 
r; 
f 
b 
P 
k 
P 
It 
c 
P 
F 
I 
L 
F 

r 

TABLE 6-63 (continued) 
Parcel No. 23a ouned by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Iletup Intervals, 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-kt 

l__------- 
670 640 
670: b42.5 
670 b45 
670 647.5 
670 bso 
670 652.5 
670 655 
670 657.5 
670 bbo 
670’ 4b2.5 
670 665 
670 667.5 
670 670 
670 672.5 
670 675 
b70 b77.5 
670 b80 
670 682.5 
670 685 
670 687.5 
670 b90 
670 692.5 
670 695 
670 697.5 
670 700 
670 702.5 
670 705 
b70 707.5 
670 710 
670 712.5 
672.5 497.5 
672.5 500 
672.5 502.5 
672.5 505 
672.5 507.5 
672.5 510 
672.5 512.5 
672.5 515 
b72.5 517.5 
672.5 520 
672.5 522.5 

Soil Sample Analysis 
Ra-226 f&i/s +I- 2-SisM) 

(See Note 1) 

0.8 +I- 0.1 

0.9 +/- 0.1 

1.1 +I- 0.1 

1.5 +I- 0.2 

1.0 t/- 0.1 

1.5 +I- 0.2 

Estiwted Ra-226 Coucentration in Soil 
(&i/9 In-situ) 

(See Note 2) 

1.6 
1.7 
1.6 
1.7 
2.0 
1.8 
1.9 
1.6 
1.8 
2.0 
2.0 
2.1 
2.1 
2.2 
2.1 
2.7 
2.1 
1.9 
1.b 
1.3 
1.8 
1.5 
1.5 
1.5 
1.3 
1.4 
1.8 
1.7 
1.9 
1.b 
1.7 
1.7 
1.7 
1.6 
1.8 
1.6 
1.8 
1.8 
1.8 
1.8 
1.8 

-- --_--__--_--------------- ----- 

I- Soil sawles Processed, then Placed in urinelli beakers for analysis usins a hish resolution sama-ray spectrometer. 
2- In-situ measurements usins a 5cr x SCP RaIfTlI detector. 
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TABLE 6-63 (continued) 
Parcel No. 23a owed by Wood Industries, Inc. 

Post Remedial ktion Ra-226 Soil Cmcentration in Samples Collected at 5 Heter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-Uest 

-----I__ 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
b72.5 
472.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 
672.5 

Soil Sample Analysis Estimted Ra-226 Concentration in Soil 
Ra-226 (Pails +I- 2-Sisra) (&i/s In-situ) 

(See Note 1) (‘he N6te 2) 
------_I ------ ------------------------__ ----_ 

525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 
552.5 
535 
557.5 
560 
562.5 
565 
567.5 
570 
572.5 
575 
577.5 
580 
582.5 
5% 
587.5 
590 
592.5 
595 
597.5 
600 
602.5 
605 
607.5 
610 
612.5 
615 
617.5 
620 
622.5 
625 

0.9 tf- 0.1 

1.8 tI- 0.2 

0.9 +I- 0.1 

0.9 t/- 0.1 

2.0 +I- 0.2 

0.8 +I- 0.1 

1.6 +I- 0.2 

1.3 +/- 0.2 

1.3 ti- 0.2 

1.4 +I- 0.1 

1.5 +/- 0.3 

1.6 +I- 0.3 

1.3 ti- 0.2 

1.2 +I- 0.2 

2.1 +/- 0.2 

1.4 +/- 0.2 

1.7 t/- 0.3 

1.4 +/- 0.2 

1.4 +I- 0.2 

1.0 +I- 0.3 

1.8 
1.8 
1.8 
2.0 
1.6 
1.7 
1.6 
1.7 
1.7 
1.7 
1.8 
1.5 
1.5 
1.9 
1.6 
1.5 
2.3 
1.7 
1.6 
1.6 
1.4 
1.6 
1.6 
1.9 
1.9 
1.8 
1.8 
1.9 
1.7 
1.8 
1.7 
1.8 
1.7 
2.0 
1.5 
2.1 
1.8 
1.8 
1.4 
1.7 
1.6 

1- SOi1 SuPles Processed, then Placed in barinelli beakers for analysis using a high res6lution gamma-ray sPectrowt(: 
2- In-Situ reasurewnts using a 5cr x 5ca NaI(TI) detector. 
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k 
b 
c 
b 
lb 
b 
b 
b 

1. 
1- . 
k~ 
E. 

R 
It+ 
F- 
R 

v 

TABLE 6-63 (continued) 
Parcel No. 23a ouned br Wood Industries, Inc. 

Post Remedial -Action Ra-226 Soil Concentration in Samples Collected at 5 Reter Intervals 
and Estilrated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasureoents 

Site Grid Coordinates 
North-South East-West 

m-w-- 
672.5 627.5 
672.5 630 
672.5 632.5 
672.5 635 
672.5 637.5 
672.5 640 
672.5 642.5 
672.5 645 
672.5 647.5 
672.5 650 
672.5 652.5 
672.5 655 
672.5 657.5 
672.5 660 
672.5 662.5 
672.5 665 
672.5 667.5 
672.5 670 
672.5 672.5 
672.5 675 
672.5 677.5 
672.5 680 
672.5 682.5 
672.5 685 
612.5 687.5 
672.5 690 
672.5 692.5 
672.5 6% 
672.5 697.5 
672.5 700 
672.5 702.5 
672.5 705 
672.5 707.5 
672.5 710 
672.5 712.5 
672.5 715 
672.5 717.5 
675 495 
675 497.5 
675 500 
675 502.5 

Soil Swle Analysis 
Ra-226 tKi/g t/- 2-Sigma) 

(See Note 1) 

1.2 tf- 0.2 

0.9 +I- 0.2 

1.5 tt- 0.3 

1.7 +I- 0.2 

1.0 +I- 0.2 

1.0 +/- 0.1 

2.2 tt- 0.3 

1.7 +I- 0.3 

1.2 t/- 0.1 

3.7 +I- 0.4 

2.4 +I- 0.2 

1.5 +I- 0.2 

1.4 ti- 0.3 

1.3 t/- 0.2 

11.0 t/- 1.0 

1.9 +I- 0.3 

4.4 tt- 0.4 

1.6 +I- 0.2 

1.0 t/- 0.1 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 
_______--_----------------- 

1.6 
1.6 
1.7 
1.5 
1.5 
1.5 
1.5 
1.4 
2.1 
1.5 
1.7 
1.6 
1.9 
1.5 
1.7 
1.9 
1.8 
1.7 
2.0 
2.2 
2.4 
2.4 
2.2 
2.3 
2.1 
1.5 
1.8 
2.2 
1.6 
1.2 
1.5 
1 .5 
1’ 
1:; 
1.5 
1.5 
1.4 
1.8 
1.9 
1.9 
1.8 

----- -_e__---  p___I_------------  

l- Soil samples processed, then placed in mrinelli beakers for analysis using a high resolution w-ray spectrometer. 
2- In-situ wasurerents using a 5cr x 5cr NaItTll detector. 
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TABLE 643 (continued! 
Parcel No. 23a owed by Wood Industries, Inc. 

Post Remedial ktion Ra-226 Soil Concentration in Samples Collected at 5 Mer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ lleasurements 

Site Grid Coordinates 
North-South East-kt 

bl5 505 
675 507.5 
675 510 
675 512.5 
675 515 
675 517.5 
675 520 
675 522.5 
675 525 
675 527.5 
675 530 
675 532.5 
675 535 
675 537.5 
675 540 
675 542.5 
675 545 
675 547.5 
675 550 
675 552.5 
675 555 
675 557.5 
675 564l 
675 562.5 
675 565 
675 567.5 
675 570 
bYj 572.5 
675 575 
675 577.5 
675 580 
675 582.5 
675 585 
675 587.5 
675 590 
675 592.5 
675 597.5 
675 boo 
675 642.5 
675 607.5 
675 610 

Soil Sample Analysis 
Ra-226 (&i/g +I- 2-Sigma) 

Estiwted Ra-226 Concentration in Soil 4 
(pCi/9 In-situ) 

(See Note 1) (See Note 2) 
4 

I_- -m-------e-- % ----w__ 
1.7 
1.8 
1.7 
1.8 
1.8 
1.7 
1.8 
1.5 
1.7 
1.7 
1.7 
1.9 
1.8 
1.7 
1.7 
1.5 
1.8 
1.8 
1.6 
1.6 
1.7 
1.7 
1.9 
1.7 
1.8 
2.0 
1.9 
1.8 
1.6 
1.6 
2.0 
1.9 
1.6 
1.8 
1.7 
1.8 
1.7 
1.7 
1.7 
1.9 
1.6 

302 

-----------_--I__---________________ ------- 
I- Soi1 sawles Processed, then Placed in mrinelli beakers for analysis using a higtl resolution gama-ray sfectrolPter' 1 
2- In-situ measurements using a 5cr x 5cr NaI(T1) detector. i- 
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TABLE 6-63 (continued) 
Parcel No. 23a owned by Wood Industries, Inc. 

Post Rendial Action Ra-226 Soil Concentration in Samples Collected at 5 kter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

F’ -- 
675 612.5 
675 615 
675 617.5 
675 620 
675 622.5 
675 625 
675 627.5 
675 630 
675 b62.5 
675 665 
675 667.5 
675 677.5 
675 680 
675 635 
675 682.5 
675 687.5 
675 690 
675 695 
675 697.5 
675 700 
675 702.5 
675 705 
675 707.5 
677.5 522.5 
677.5 525 
677.5 527.5 
677.5 532.5 
677.5 535 
677.5 537.5 
677.5 540 
677.5 542.5 
677.5 545 
677.5 547.5 
677.5 550 
677.5 552.5 
677.5 555 
677.5 557.5 
677.5 560 
677.5 562.5 
677.5 565 
677.5 567.5 

Soil SupIe Gnalusis 
Ra-226 I&i/s t/- 2-Sigma) 

(See Note 1) 
_p--------- 

0.8 +I- 0.1 

0.7 tl- 0.1 

0.8 +I- 0.1 

1.1 +I- 0.1 ’ 

1.2 t/- 0.1 

1.1 t/- 0.1 

3.2 t/- 0.3 

1.8 +I- 0.3 

1.5 +/- 0.2 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 2) 

1.8 
1.5 
1.6 
1.5 
1.4 
1.5 
1.4 
1.5 
1.6 
1.7 
1.5 
2.0 
1.8 
2.2 
2.2 
2.0 
2.4 
1.5 
1.8 
1.4 
1.7 
1.5 
1.5 
1.5 
1.4 
1.6 
1.6 
1.6 
1.8 
1.5 
1.7 
1.7 
1.6 
1.7 
1.8 
1.6 
1.8 
2.0 
1.9 
1.9 
2.0 

---- ~_____I______--_-____----- ------ -- 

l- Soil sawles Processed, then placed in earinelli beakers for analysis using a high resolution sama-ray spectrometer. 
2- In-situ reasurercrnts using a 5cr x 5cr NaI(TlI detector. 

P 
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T.tBLE 6-63 (contintrnd) 
Parcel No. 23a oaned bv Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Retcr Intervals Based on In-situ ReasurePlents 

Site Grid Coordinates 
North-South EastSlest 

--_I-- 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
6n.5 
6n.5 
677.5 
6n.5 
bn.5 
677.5 
677.5 
bn.5 
677.5 
6n.5 
bn.5 
677.5 
677.5 
6n.5 
6n.5 
677.5 
bn.5 
6n.5 
677.5 
632.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 
682.5 

570 
572.5 
575 
577.5 
580 
582.5 
585 
587.5 
590 
592.5 
5% 
597.5 
600 
602.5 
605 
607.5 
680 
682.5 
a5 
6G7.5 
690 
692.5 
695 
697.5 
700 
702.5 
705 
707.5 
710 
712.5 
715 
717.5 
720 
595 
600 
697.5 
700 
702.5 
705 
707.5 
710 

Soil Sarple balrsis 
Ra-226 (pCi/g +/- 2-Sism) 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 11 (See Note 2) 
-m-m- --------m_ ----- 

1.9 +/- 0.2 

1.6 t/- 0.2 

1.5 t/- 0.3 

1.9 t/- 0.2 

1.1 +/- 0.2 

1.6 tf- 0.3 

2.1 +/- 0.3 

0.9 t/- 0.2 

2.1 +I- 0.3 

1.1 t/- 0.1 

2.2 t/- 0.2 

2.1 t/- 0.3 

1.2 +/- 0.2 

4.6 +I- 0.5 

3.7 t/- 0.4 

3.6 ti- 0.2 

4 
,4 

: 
I#rl 
4 
1 
I 
24 
aa 
4 x* 4 
4 
,4 

2.6 tl- 0.3 

1.7 +I- 0.2 

1.1 +/- 0.3 

2.1 
2.3 
1.6 
1.8 
1.9 
2.0 
1.7 
1.8 
1.7 
1.7 
1.5 
1.8 
1.6 
1.9 
1.7 
1.9 
1.7 
1.6 
1.5 
1.5 
1.5 
2.1 
1.9 
1.8 
1.6 
1.4 
1.6 
1.8 
2.3 
2.0 
1.5 
1.2 
1.2 
1.8 
1.6 
1.7 
1.9 
1.9 
1.9 
1.6 
1.7 

---- -----m-_-P --m-----e --______ ------- 

l- Soil sawles Processedr then placed in winelli beakers for analysis using a high resolution gamma-ray sPdrowt(C* 
2- In-situ measurements using a 5cr x 5cr MaI detector, 
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T4BLE 6-63 fcm+inuedl 
Parcel No. 2% owned by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ lleasurewnts 

Site Grid Coordinates 
North-South East-kst 

----- 
682.5 
682.5 
682.5 
682.5 
685 
685 
685 
685 
685 
685 
685 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
695 
695 
695 
695 
695 
6% 
695 
695 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 

Soil Sawle Analysis Estimted Ra-226 Concentration in Soil 
Ra-226 (pCi/g tf- 2-Sigma) (&i/9 In-situ) 

(See Note 11 (See Note 2) 
--------- ------------- ---____ 

712.5 
715 
717.5 
720 
702.5 
705 
707.5 
710 
712.5 
715 
717.5 ; 
705 
707.5 
710 
712.5 
715 
717.5 
720 
722.5 
710 
712.5 
715 
717.5 
720 
722.5 
725 
727.5 
710 
712.5 
715 
717.5 
720 
722.5 
725 
727.5 
712.5 
717.5 
720 
722.5 
725 
727.5 

4.7 +I- 0.4 

1.3 +I- 0.2 

0.6 +I- 0.1 

2.4 +I- 0.3 

1.2 +I- 0.2 

3.1 t/- 0.2 

3.3 +I- 0.3 

2.3 +I- 0.3 

2.8 +i- 0.2 

1.2 +I- 0.1 

1.8 ti- 0.2 
3.4 +I- 0.3 

1.0 +/- 0.1 

1.2 +/- 0.1 

1.9 
1.8 
1.3 
1.6 
1.6 
1.8 
1.9 
1.9 
1.6 
1.8 
1.6 
1.6 
1.5 
2.1 
1.9 
1.7 
1.6 
2.2 
1.9 
1.8 
1.4 
1.9 
2.0 
1.8 
1.6 
1.7 
1.7 
1.6 
1.7 
1.9 
1.8 
1.9 
1.7 
1.9 
1.7 
1.3 
1.7 
1.9 
1.6 
1.8 
1.6 

I- Soil samples Processed, then Placed in winelli beakers for analysis using a high resolution mm-ray spectrometer. 
2- In-situ measurerents using a 5cr x 5cr NaI(Tll detector. 
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l- Soil 
2- In-si 

Page 23 

TABLE 6-63 (continued) 
Parcel No. 2& orned by Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ kasuret,ents 

Site Grid Coordinates 
North-South East-West 

-- 
697.5 730 
697.5 732.5 
702.5 720 
702.5 722.5 
702.5 725 
702.5 727.5 
702.5 730 
702.5 732.5 
702.5 735 
705 720 
705 722.5 
705 725 
705 727.5 
705 730 
705 732.5 
705 735 

Soil Sample Analysis 
Ra-226 (&i/g +/- 2-Sigma) 

Estiwted Ra-226 Concentration in Soil I 
(pCi/9 In-situ) 

(See Note 1) (See Note 2) 
a-- : -----w 

-------- 
---mm_ 

1.9 4 

2.5 t/- 0.3 1.6 rl 
1.7 d 

1.8 t/- 0.2 1.6 
2.0 

1.0 +/- 0.1 1.6 
1.7 

1.0 +/- 0.1 1.7 
1.6 
1.5 
1.6 
2.1 
1.9 
1.5 
1.6 
2.0 

---- -----A-------_ 
--- 

sarrPIes Processedr then Placed in urinelli beakers for analysis using a high resolution g--pay spectr*tcr*m 
.tu wasurewnts using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-(SA 
Parcel No. 23a ouned by Yood Industries, Inc. 

Post Remedial Action External Gama-ray Exposure Rate tkasured at 10 tleter Intervals 

Site Grid Coordinates 
North-South East-West 

Exposure Rate 
(micro R/hrl 
Gee Note 11 

625 485 11.4 
63-S 475 11.2 
635 485 10.2 
635 495 9.8 
63 505 11.3 
635 515 9.8 
645 495 10.2 
645 505 10.2 
645 515 11.1 
645 525 12.9 
645 535 11.8 
6% 535 11.6 
655 545 10.5 
655 555 11.0 
655 635 10.2 
655 645 9.9 
655 655 10.2 
665 515 11.1 
665 525 12.9 
665 545 10.6 
665 555 10.6 
665 565 11.1 
665 575 10.8 
665 585 11.3 
665 595 10.5 
66s 605 9.9 
665 615 9.4 
665 625 10.5 
665 635 10.9 
665 645 9.8 
645 655 9.1 
665 665 10.3 
665 675 10.0 
665 685 11.3 
675 495 10.5 
675 505 10.8 
675 565 10.3 
675 575 11.3 
675 585 10.1 
675 615 10.1 
67’5 625 10.7 
675 665 11.5 

Page 1 of 2 

v---e------ 

Note l- Range in background Gama-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-64 (.cmtinued) 
Parcel No. 23a ouned by Wood Industries, Inc. 

Post Remedial Action External Gamma-ray Exposure Rate Measured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-&t (micro Rlhr) 

(See Note 1) 
--w-w -mm- ------------ 

675 6El 10.0 
675 695 10.2 
675 705 11.8 
685 705 10.2 
685 715 11.3 
695 715 10.4 
635 725 10.7 
705 725 10.1 
705 735 9.8 

Average micro R/hr 10.7 

-----------I----------~--- 
---- 

Note l- Range in background Gama-rau exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. i 
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SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 23a OWNED BY WOOD INDUSTRIES, INC. 

Radium-226 Number of 
(pCi/g +. 14 Points 

1.7 + 0.3 768 - 

Maximum per 100 m 2, 2.0 + 0.5 25 - 
r 

TABLE 6-65 

6. 

filinimum per 100 m2* : 1.4 + 0.2 - 

Soil Sample Average** 1.4 + 1.2 190 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.29 PARCEL NO. 23b 

Property owned by Wood Industries Inc.: Parcel 23b, Lot 1, Block 
345, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. i 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure , 

1 
rates. The radium-226 soil concentration criterion was set at 1 
5 pCi/g above background. The background concentration of d 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The' 
external gamma exposure rate criterion was set at 20 uR/h above * 

1 
ambient background. Background external gamma exposure rates in the, 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (seei 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

The location of excavation on Parcel 236 is shown in Figure 6-47. 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-66. Soil sample data are shown in 
Figure 6-48. The average radium-226 concentration in soil over the 
area where remedial action took place was 2.6 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurenentsr the 
average concentration of radium-226 in soil was 1.9 pCi/g. 
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k 
External gamma exposure rate me6surements are reported in Table 6-67 

1 and Figure 6-49. The average external gamma exposure rate in the 
@  remedial action area was 11.4 uR/h which is below the remedial 
g action criterion of 20 pR/h plus background. 
E 
ic 
F Summaries of the confirmatory data are presented in Table 6-68. 
I+ Based on in situ gamma measurements, the maximum radium-226 
' concentration per 106 m 2 was 2.5 pCi/g. The data presented 

r demonstrate that remedial action criteria were met. 

Y 
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FIGURE 6-47 PARCEL 236, LOCATION OF REMEDIAL ACTION AREA 
SHOWN IN F IGURES 6-48 AND 6-49 
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FIGURE 6-48 PARCEL 23B, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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Post Remedial ktion Ra-226 Soil Concentratiofi in Sawles Collected at 5 Meter Intervals 
and Estimated Ra-2X Soil Concentration at ’ c &.J Meter Intervals Based on In-situ Measurements 

Site Grid Coordinates Soil Sample AnaIrsis 
North-South East-West 

Estiuiated Ra-22t. Concentratiori in Soil 
Ra-226 (pCi/g +/- ?-Sigma) (pCi/g In-situ) 

(See Note 1) (See Note 2) 
------------- ---------------------- ------------------------__-__________ 

857.5 
857.5 
857.5 
357.5 
857.5 
357.5 
357.5 
857.5 
815 
815 
815 
815 
815 
815 
315 
312.5 
8!2.5 
312.5 
312.5 
8 2.5 1- 
312.5 
312.5 
3!2.5 
315 
815 
$15 
35 1 
315 
815 
315 
815 
c:!c 
i1; 
815 
315 
$15 
317.5 
317.5 
817.5 
317.5 
317.5 

865 
895 
897.5 
955 
952.5 
955 
957.5 
915 
950 
952.5 
955 
957.5 
915 
912.5 
915 
955 
902.5 
905 
907.5 
912.5 
915 
917.5 
925 
955 
951.5 
915 
912.5 
915 
917 5 . 
929 
$22 5 . 
93 
927.5 
93(1 
‘132.5 
935 
955 
957.5 
915 
912 5 . 
915 

1= 
1:; 

1.1 t/- 0.2 1.7 
1.6 

5.8 +I- 5.2 1.6 
‘1.7 

5.8 +I- 5.2 1.6 
1.2 

4.3 +I- 5.4 

1.4 
1.6 
1.6 
2.1 
2.2 
1.6 
l.! 
1.5 
1.3 

3.3 +/- 5.4 
2.1 t/- (1.2 

1.3 
2.2 

5.7 +:- 5.1 

7.4 +/- 0.5 

5.4 +I- 0.3 

1.3 
1.k 
1.1 
1.1 
1.7 
1.4 
1.4 
1.7 
1 5 a. 
1.6 
1 : .L 
1’) . .s 
1.4 
1.4 
1.4 
1.5 
1.2 
3.1 
‘8 L. 7 
.i i. 1 
1.7 
1 .5 

TABLE 6-66 
Parcel No. 23t orned ttv Wood Industries, Inc. 

l- %il sample5 froiessed, ther$ placed io ffiarirtielli teal.ers fs; aza? (515 usins a his!: r+sljlution gai;cXt;l-;;i sFertr:mttf:. 
2- In-Situ measuremerits usin a 5cs x 5ca NaI(T1) detcctar. 
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TABLE 6-66 (continued) 
Parcel No. 23b owned bu Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil Conceotration in Sarfles Collected at 5 Hater Intervals 
and Estimated ha-226 Soil Concentratior, at 2.5 Meter Intewals Based on In-situ Measureatr,ts 

Site Grid Coordinates Soil Sawle Analvsis 
North-South East-West Ra-226 IpCi/s t/- 2-Sism) 

Estisated Ra-22t Concent:ation ir, soi\ 
(p!:i/z In-situ) 

(Se Note 1) (See Note 2) -----------------_---- -_--------------_---_____ ----------------_--------------- --____ 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
32 5 
320 
825 
320 
820 
820 
820 
EL!) 
820 
33 
320 
I;-!) 
r-7 CL 5 
525 
325 . 
$?iJ 

325 

320 
$22.5 

3yi.5 

$27.5 L 
82.5 
322.5 

$2.2. 5 

$Zl,S 
cs’r-> c U&L. 4 
#y*.-, c ULL# c) 
8:!.5 

822.5 
St5 
325 
E FL’5 

917.5 
920 
922.5 
925 
927.5 
935 
932.5 
935 
937.5 

.i 915 
5!2.5 
915 
917.5 
925 
922.5 
725 
927.5 
935 
9= .x.5 
935 
937.5 
940 
542.5 
545 
947.5 
552.5 
CCC JJJ 
535 
537.5 
340 
542.5 
545 
547.5 
F,Q 
952.5 
9% 
557.5 
760 
545 
547.5 
‘75) 

1.3 t/- 0.3 

1.2 +I- 6.2 

1.5 t/- 5.2 

1.3 t/- (I.2 

5.6 tf- 0.2 

1.1 +/- 0.2 

2.7 +/- 0.2 

2.4 t/- (!.3 

1 .5 il- 0.3 

t 8.5 t/- 0.3 

2.0 
l.? 
1 5 . . 
1 .7 
2.5 
1.8 
2.0 
1.4 
1.4 
2.3 
2.4 
2.2 
1.9 r L. 1 
1.7 
1.6 - _ 2 . ::: 
1.8 
1= 
1:; 
1.5 
0.6 
1.2 
2.3 
2.0 
1 : . . 
1.2 
1.6 
1.4 
1.3 
1.4 
2.1 
2.2 
2.4 
2. 1 
2.7 
3.2 
1= 
1:; 
!.6 
1.6 

-------------------------------~----------------------------------------------------------------- 
l- Soil samples ~rocessed~ then Placed in Iharine!li tleakt:.s ior an&‘< t ic:s u!irizr a high resolutior, 4;xIB,a-;iy SF~I~;.K~~ TV* .t.. 
2- In-situ measurewrits using a 5x1 x OCR: NaIiTl) detector. 
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TABLE 6-66 iconrlnudj 

Parcel Nu. 23b owed bv Wood Industries, Inc. 

Post Remedial Action Ra-226 Soil C6ncentration in Sawles Collected at 5 M?tfr Intervals 
and Estimated Ra-226 Soil Concentratiun at 2 .5 Meter Intervals Eased 6r1 In-situ Meascrenlents 

Site Grid Coordinates 
NortkS6utb East-kst 

---------------------- 
525 
825 
825 
825 
825 
825 
527.5 
5127.5 
827.5 
827.5 
827.5 
E7.5 
827.5 
827.5 
8:f! 
8 Z?.] 
8’2 0 
830 
g;$) 
830 
m.5 
332.5 
RF:. 5 
83.2, 5 
c.<,*, LUL.5 
832.5 
832.5 
825 
FL:5 
835 
I<,$ 
+>e UdJ 
s-v-< I+ 
;:;3:; 

837.5 
oy:* 7 c YJ, .J 
549 

952 5 . 
955 
%7.5 
YLO 
962.5 
965 
952.5 
?55 
957.5 
9bu 
962.5 
965 
967.5 
970 
‘x0 
3&?, 5 
965 
567.5 
970 
472.5 
965 
‘yr7 ,y 
970. 
972.5 
975 
977.5 
4’$J 
970 
972.5 
975 
977.5 
990 
C--.-* r ?li.d 
975 
977.5 
T$j 
977.5 

Soil Sarwle Analvsis 
Ra-226 (pCi/s t/- 2-Shea) 

(See Note 1) 

1.8 +I- 0.2 

3.8 t/- 0.4 

1.b t/- 0.3 

0.9 +!- 0. 1 

4.1 +/- 0.4 

1.3 +I- 0.3 

2.5 t/- 0.2 

3.1 t/- i!.3 

2.5 +I- 0.4 

Estimated Ra-226 Concentraticn ;r c;,‘l .II w..l. 
(pCi/s In-situ) 

(See Note 2) 
-------------------------------------- 

3.3 

2.0 
2.9 
2. :? 
1.t 
1.1 

k 1.k 
2.2 
c, -, 5. L 
3.0 
2.1 
1.9 
1.2 
1.5 
? 0 C. 
2. 4 
2, 7 
!.9 
1.9 
2.1 
1.t 
.-0 i. 7 
2.2 
2. ! 
c, c 4.. d 
.z . s 
1.h 
1.0 
J . 5 
22 a 
3.0 
2.0 
2.0 
? 1 -. 
3.0 
.-6 i. b 
1.7 

l- Soil samples Processed, tb,en placed in mrinelli beakers fur analysis usiI:g 
2- In-5itu wksurewents usir:s a 

2 high re:otution sama-:a,; s;~ct:~::,:t;:. 
5cnl x 5Cl Na!(TlI detector. 

Page 3 of 3 
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TABLE 6-67 
Parcel No. 23b 6bmed bu Wood Industries, Inc. 

Post Remedial kticrn External Gama-raLi ExPo;ure Rate Measured at 10 Lleter Intervals 

Site Grid Coordinates E;:~oswe Rate 
North-South East-&st (nticro R/h 1 

(See N:itc !I 
--------------------- --------------__________ 

815 9oz 10.2 . 
815 915 5.' 9 
115 5 25 5.7 
815 ?'jZ 5.9 
825 945 10.0 
8225 9% 13.3 
E5 55 13.3 
535 575 14.1 

Averasr micro h/b 11.4 

--_-------__---_--_--------------------------------- 
Note l- Raw in backsround Gama-rai, exp6surc rate 5 for the Middlesex area is 3.4-13 micro Rihr. 
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TABLE 6-68 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 23b OWNED BY WOOD INDUSTRIES, INC. 

Radium-226 Number of 
(pCi/g + la) Points 

Average* 

Maximum per 100 m2* 

1.9 + 0.6 - 

2.5 + 0.6 - 

219 
w 

20 

1.5 + 0.3 25 - 

2.6 5 2.1 51 

Minimum per 100 m2* 

Soil Sample Average** 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.30 PARCEL NO. 24 

Property owned by Francis Zatika; Parcel 24, Lots 38A-41A, 48, 49; 

Block 318, Borough of Middlesex, New Jersey (Figure 6-l) was 
decontaminated to levels below criteria specified by DOE. 

Remedial action criteria for Middlesex Phase II were established for 
radium-226 concentrations in soil and external gamma exposure 
rates. The radium-226 soil concentration criterion was set at 
5 pCi/g above background. The background concentration of 
radium-226 in the Middlesex area was determined to be 1 pCi/g. The 
external gamma e'xposure rate criterion was set at 20 uR/h above 
ambient background. Background external gamma exposure rates in the 
Middlesex area ranged from 3.4 to 13 ,uR/h. Soil sample analyses 
(see Subsection 4.8), external gamma exposure rate measurements (see 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) 
were used to determine compliance with the remedial action criteria. 

4 
4 
4 
I 
i 
4 
1 

3 

4 
II 
4 
e 

Ir 
h 
,4 

* 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 
situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

For purposes of presenting the confirmatory data, Parcel 24 was 
divided into two areas with designations A and B as shown in Figure 
6-50. The confirmatory data are presented in tabular form for the 
parcel. The data are presented graphically in two figures labeled 
with letter designators that correspond to the letter designator for 
each area. 
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ata collected by in situ gamma measurements and soil sample 

NIB 
analyses are presented in Table 6-69. Soil sample data are shown in 

mFi9ure.s 6-51 A and B. The average radium-226 concentration in soil 
mover the area where remedial action took place was 1.1 pCi/g based 
I* en analyses of soil samples. 
Mb 

Based on in situ gamma measurements, 
,-the average concentration of radium-226 in soil was 2.6 pCi/g. 

m 
'*External gamma exposure rate measurements are reported in Table 6-70 
I* 

and Figures 6-52 A and B. IrJk;. The average external gamma exposure rate 
Wipin the remedial action area was 14.6 pR/h which is below the 
IWremedial action criterion of 20 uR/h plus background. 
I* 
lli ,cgSummaries of the confirmatory data are presented in Table 6-71. 
isBased on in situ gamma measurements, the maximum radium-226 
Pconcentration per 100 m 2 was 5.4 pCi/g. The data presented 
I @  demonstrate that remedial action crite'ria were met. "a 
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PARCEL 23 PARCEL 24 

-474 METERS 

, ; 

I, -286 METERS 

PARCEL 23 

Sampling Plant 

FIGURE 6-50 PARCEL 24, LOCATION OF THE REMEDIAL ACTION AREAS SHOWN 
IN FIGURES 6-51 AND 6-52 
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TABLE 6-69 
Parcel No. 24 owned by Francis JatiJ(a .inc.ludind adkent Borough Easement 

Post Remedial Action Ra-226 Soil Coyentration in bples Co?lectcd at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Beter Intervals Based on In-situ Hearurements 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample C\nalvsis Estimated Ra-2% Concentration in Soil 
Ra-225’ (&i/d +/- 2-S&a) (pCi/ti In-situ) 

(See Note 1) (See Note 2) 

810 310 
857.5 267.5 
853.5 270 
860 265 
860 267.5 
860 270 
860 272.5 
862.5 262.5 
852.5 265 i 
w.5 267.5 
862.5 270 
862.5 272.5 
862.5 275 
865 260 
865 252.5 
865 265 
865 267.5 
865 270 
865 272.5 
865 275 
865 277.5 
867.5 257.5 
867.5 2&o 
867.5 262.5 
867.5 265 
867.5 267.5 
Gb7.5 270 
867.5 272.5 
867.5 275 
867.5 277.5 
867.5 280 
867.5 282.5 
867.5 285 
870 257.5 
870 260 
870 2622.5 
870 265 
870 267.5 
870 270 
870 272.5 
870 275 

0.5 +/- 0.1 

0.9 +I- 0.1 

0.7 +I- 0.1 

0.6 +/- 0.1 

0.8 +/- 0.1 

0.6 t/- 0.1 

0.9 if- 0.1 

1.0 +/- 0.1 

0.7 +/- 0.1 

1.2 +/- 0.2 

2.5 
0.8 
1.0 
1.3 
0.9 
0.8 
0.8 
1.9 
1.7 
1.3 
0.8 
0.9 
0.7 
1.P 
1.8 
1.7 
2.7 
1.1 
0.7 
0.9 
0.8 
2.4 
2.0 
2.0 
1.8 
1.6 
1.7 
1.7 
0.7 
0.7 
2.9 
1.7 
1.8 
3.4 
1.7 
2.0 
1.8 
1.5 
2’ 
1:; 
2.1 

l- Soil samples processed, then Placed in marinelli beakers for analysis using a high resolution &ma-rau spectrometer. 
2- In-situ measurements usin a 5cr x 5cr HaI detector. 
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TABLE 6-69 (continued) 
Parcel No., 24 owed br Francis Zatih including l d.jacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 t!&er Intervals 
and Estimated k-226 Soil Concentration at 2.5 Heter Intervals Eased on In-situ kasureaents 

Soil Simlr kalvsis 
Ra-226 Hi/g t/- ?-Sigla) 

(See Note 11 

Estimated Ra-226 Concentration in Soil 
tpCi/g In-situ) 

(See Note 21 

I’ Site Grid Coordinates 
North-South East-West 

870 277.5 
870 280 
870 292.5 
870 295 
872.5 25s 
872.5 257.5 
872.5 260 
872.5 262.5 
872.5 265 
872.5 267,s 
872.5 270 
872.5 272.5 
872.5 275 
872.5 277.5 
872.5 280 
872.5 282.5 
872.5 235 
875 252.5 
875 255 
875 257.5 
87s 260 
875 262.5 
875 265 
875 267.5 
875 270 
875 272.5 
875 275 
875 277.5 
875 280 
875 282.5 
875 285 
877.5 250 
877.5 252.5 
877.5 255 
877.5 257.5 
877.5 260 
877.5 262.5 
877.5 245 
877.5 267.5 
877.5 270 
877.5 272.5 

0.6 t/- 0.2 

0.8 tl- 0.2 

0.7 +I- 0.2 

1.1 t/- 0.3 

0.8 t/- 0.2 

1.2 +I- 0.2 

0.8 t/- 0.2 

1.0 +/- 0.2 

0.9 +I- 0.2 

0.8 t/- 0.2 

1.2 +/- 0.2 

1.5 
1.3 
1.8 
1.7 
3.2 
1.8 
2.2 
1.6 
1.7 
1.6 
1.9 
2.5 
1.5 
1.7 
2.1 
1.8 
1.7 
3.3 
1.9 
1.9 
1.9 
1.8 
1.8 
1.4 
1.5 
1.5 
2.5 
2.1 
1.8 
1.4 
1.3 
3.4 
2.4 
1.7 
2.2 
1.6 
1.5 
1.8 
1.4 
1.6 
2.5 

-- 
I- Sdl UrPlCS processed, then plactd in aarinelli beakers for analysis using a high resolution g--ray spectrometer@ 
2- In-Situ measurements using a Scr x SCP NaI(T1) detector, 
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TfBLE 6-69 (continued) 
Parcel No. 24 owed by Francis Zatika including adjacent Boroufh Easement 

Post Remedial Action Ra-226 Soil Concentration in c%mples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 lleter Intervals Based on In-situ lleasuremeuts 

Site Grid Coordinates 
North-South East-Uest 

877.5 275 
877.5 277.5 
877.5 280 
880 247.5 
890 250 
830 252.5 
880 255 
880 257.5 
880 260 
880 2b2.5 ,, 
880 265 
890 267.5 
880 270 
880 272.5 
890 275 
880 277.5 
892.5 245 
832.5 247.5 
882.5 250 
832.5 252.5 
892.5 255 
882.5 257.5 
892.5 260 
E2.5 262.5 
892.5 2b5 
882.5 267.5 
832.5 270 
982.5 272.5 
882.5 275 
885 245 
885, 247.5 
835 250 
885 252.5 
885 255 
885 257.5 
885 260 
8% 262.5 
8B5 265 
885 267.5 
885 270 
335 272.5 

Soil Sample Gnalvsis 
Ra-226 (pCi/g +I- 2-Signal 

(See Note 11 
---- 

2.9 +/- 0.3 

0.9 +/- 0.2 

0.6 +I- 0.2 

0.9 +/- 0.2 

4.1 +/- 0.4 

0.9 +I- 0.2 

5.6 tl- 0.4 

Esfimted Ra-?2b Concentration in Soil 
(&i/g In-situ) 

(See Note 21 
-------m-v- 

3.0 
2.2 
1.5 
3.1 
2.8 
1.9 
2.2 
1.9 
1.3 
1.5 
1.4 
2.0 
2.6 
2.3 
1.9 
1.5 
2.6 
2.9 
2.2 
1.9 
1.7 
1.7 
2.4 
2.0 
1.6 
3.0 
3.0 
2.4 
1.5 
3.0 
2.0 
1.8 
1.6 
1.5 
1.6 
1.7 
2.1 
2.5 
2.8 
1.7 
1.6 

l- Soil samples processed, then Placed in wrinelli beakers for analysis usins a high resolution lama-ray spectrometer. 
2- In-situ wasureutents using a 5cr x 5cr NaIITll detector. 
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‘iABLE 6-69 (continued) 

Parcel No. 24 owed bv Francis Zatika including adjacent Borough Easement 

Post Remedial Cktion Ra-226 Soil’Concentration in Samples Collected at 5 P!ter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ lleasurerents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Gnalvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sigma1 MA/g In-situ) 

(See Note 11 (See Note 21 
I--P 

887.5 
887.5 

E:5” 
397.5 
897.5 
887.5 
887.5 
887.5 
887.5 
887.5 
887.5 
887.5 
890 
890 
890 
890 
890 
390 
890 
890 
890 
890 
890 
890 
890 
392.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
892.5 
897.5 
897.5 

242.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
237.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
251.5 
260 
262.5 
265 
267.5 
zr32.5 
235 

1.1 t/- 0.2 

1.9 +/- 0.3 

0.8 +I- 0.2 

0.9 +I- 0.2 

0.8 +I- 0.2 

4.6 tf- 0.4 

0.8 t/- 0.2 

1.1 +/- 0.2 

1.2 +/- 0.2 

1.0 +/- 0.2 

0.7 4/- 0.2 

1.1 +I- 0.2 

2.0 t/- 0.3 
1.1 +/- 0.2 

2.8 
1.8 
2.2 
1.5 
1.5 
1.3 
1.4 
1.4 
2.3 
3.0 
2.2 
1.8 
1.6 
3.3 
1.7 
1.8 
1.6 
1.6 
1.5 
1.5 
1.5 
1.8 
2.8 
2.3 
1.9 
1.3 
2.3 
1.9 
1.9 
1.7 
1.5 
1.6 
1.5 
1.6 
1.8 
2.7 
2.1 
1.8 
2.2 
2.6 
2.4 

-- 
l- Soil sawles processed, then placed in rarinclli beakers for analysis using a high resolution go--ray spectrome!er* 
2- In-situ wasurewnts using a Scr x 5cm NaIfTll detector. 
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Site Grid Coordinates 
North-South East-Rest 

897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 
900 
900 
900 
900 
900 
9cN 
900 
900 
900 
900 
900 
900 
900 
902.5 
902.5 
902.5 
902.5 
902.5 
902:s 
902.5 
902.5 
902.5 
902.5 
902.5 
905 
905 
905 
905 
905 

b37.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
2bO 
262.5 
265 
230 
232.5 
235 
237.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
227.5 

i-& 
235 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
225 
227.5 
23 
232.5 
235 

TABLE 6-69 (continued) 
Parcel No. 24 ouned by Francis Zatika includinl rdircent Borough Easewnt 

Post Remedial Rction R-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
and Estimated k-225 Soil Concentration at 2.5 kter Intervals Based on In-situ Weasurecents 

Soil Sample Wlvsis Estimated h-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2-Sigma) (Ki/g In-situ) 

(See Note 1) (See Note 2) 
-v- 

1.0 +/- 0.2 2.0 
1.8 

0.9 +I- 0.3 1.7 
1.7 

1.0 +I- 0.2 1.7 
1.5 

0.3 +/- 0.2 1.9 
1.8 

3.0 +I- 0.4 2.! 
1.7 

0.9 +/- 0.2 1.7 
1.3 
3.1 
3.2 
2.6 
2.9 
2.6 
2.1 
1.5 
1.6 
1.8 
2.2 
1.8 
2.0 
1.8 

1.1 +I- 0.1 3.2 
2.7 

0.8 +/- 0.2 2.8 
3.8 

1.0 +I- 0.2 2.6 
1.6 

0.9 +!- 0.2 2.0 
2.9 

1.0 +I- 0.2 2.5 
2.4 

4.1 +/- 0.4 4.2 
2.7 
2.6 
2.7 
3.7 
2.9 

l- Soil suples processed, then Placed in urinelli beakers for analysis using a high resolution &ma-ray wectrowter. 
2- In-situ wasurements usins a 5cr x 5cr NaItT11 detector. 
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TABLE 6-69 (contir.ued) 

Parcel No. 24 ouned bv Francis Zatika including adjacent Borough Easement 

Post Reredial lotion k-226 Soil Concentration in Qmples Collected at 5 Meter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Measurerents 

Site Grid Coordinates 
North-South East-kt 

Soil Sample Analysis 
Ra-226 (&i/g +I- 2Signaa) 

Estimated Ra-226 Concentration in Soil 
(pCi/g In-situ) 

Gee Note 11 Eke Note 21 

905 237.5 
905 242.5 
905 245 
905 247.5 
905 250 
905 252.5 
905 255 
907.5 225 
907.5 227.5 
907.5 230 
907.5 232.5 
907.5 235 
907.5 237.5 
907.5 240 
907.5 242.5 
907.5 245 
907.5 247.5 
907.5 250 
907.5 252.5 
910 220 
910 222.5 
910 225 
910 227.5 
910 230 
910 232.5 
910 23 
910 237.5 
910 240 
910 242.5 
910 245 
910 247.5 
910 2% 
912.5 220 
912.5 222.5 
912.5 225 
912.5 227.5 
912.5 230 
912.5 232.5 
912.5 235 
912.5 237.5 
912.5 240 

0.7 t/- 0.1 

0.9 t/- 0.1 

3.9 t/- 0.4 

0.7 t/- 0.1 

0.8 t/- 0.1 

0.7 +/- 0.1 

1.4 +/- 0.1 

1.5 t/- 0.3 

2.7 +I- 0.3 

0.7 +/- 0.1 

3.1 
2.6 
1.6 
2.7 
2.6 
2.7 
2.7 
2.6 
2.4 
3.5 
3.0 
2.8 
3.2 
2.8 
2.4 
2.6 
2.9 
2.4 
2.9 
3.6 
2.6 
2.9 
3.9 
3.1 
2.2 
2.6 
2.8 
2.7 
2.5 
2.7 
3.7 
3.3 
2.9 
2.7 
4.0 
3.5 
4.2 
3.2 
2.1 
2.3 
2.8 

l- Soil smles processed, then placed in wrinelli beakers for analysis using a high resolution gm-ray spectrosetero 
2- In-situ measurements using a 5cr x 5cr NaI(Tl) detector. 
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Rrcel No. 24-owned bv Francis Zatika including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Reter Intervals 
and Estiwted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Reasurecents 

Site Grid Coordinates 
North-South East-Rest 

912.5 242.5 
912.5 245 
912.5 247.5 
915 217.5 
915 220 
915 222.5 
915 225 
915 227.5 
915 230 
915 232.5 i 
915 235 
915 237.5 
915 240 
915 242.5 
915 245 
917.5 217.5 
917.5 Do 
917.5 222.5 
917.5 225 
917.5 227.5 
917.5 230 
917.5 232.5 
917.5 235 
917.5 237.5 
917.5 240 
91?.5 242.5 
920 212.5 
920 215 
920 217.5 
920. 220 
920 222.5 
920 225 
920 227.5 
920 230 
920 232.5 
920 ?35 
920 237.5 
922.5 210 
922.5 212.5 
922.5 215 
922.5 217.5 

Soil Suple Rnalrsis 
Ra-226 feCi/f tl- 2-Si1mal 

(See Note 11 
- 

1.2 +/- 0.1 

0.6 tl- 0.1 

1.9 t!- 0.1 

0.6 tl- 0.1 

1.8 tl- 0.2 

0.9 t/- 0.1 

1.1 tt- 0.1 

0.8 +I- 0.1 

1.0 t/- 0.1 

1.0 tl- 0.1 

Estimated Ra-226 Concentration in Soil 
(rCi/s In-situ) 

(See Note 21 
- -- 

3.0 
2.7 
2.5 
3.1 
2.6 
3.4 
3.2 
3.8 
3.9 
3.5 
3.0 
2.3 
3.4 
2.9 
2.3 
3.3 
3.5 
3.9 
3.4 
3.6 
2.6 
3.2 
2.8 
3.2 
2.1 
2.0 
3.4 
3.7 
3.6 
3.1 
3.1 
2.6 
3.6 
3.6 
2.6 
2.5 
2.3 
3.8 
3.7 
3.6 
3.8 

-- 

l- Soil samples rrocessed, then Placed in wrinelli beakers for analysis using a high resolution gamma-ray spectrometer. 
2- In-situ measurements using a SCP x Scm NaI(TlI detector. 
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Site Grid Coordinates 
North-South East-blest 

922.5 220 
. 922.5 222.5 
. 922.5 225 

922.5 227.5 
922.5 230 
922.5 232.5 
922.5 235 
922.5 237.5 
925 207.5 
925 210 
925 212.5 : 
925 215 
925 217.5 
925 220 
925 222.5 
925 225 
925 227.5 
925 230 
925 232.5 
925 235 
927.5 205 
927.5 207.5 
927.5 210 
927.5 2!2.5 
927.5 215 
9z.5 217.5 
927.5 220 
927.5 222.5 
927.5 225 
927.5 227.5 
927.5 230 
927.5 232.5 
930 202.5 
930 205 
930 207.5 
930 210 
930 217.5 
930 220 
m 222.5 
930 225 
93 227.5 

Soil Sawle Analysis Estinated Ra-226 Concentration in Soil 
Ra-226 bCi/d +/- 2-Siama) I&i/* In-situ) 

(See Note 1) (See Note 2) 

0.8 tf- 0.1 

0.8 t/- 0.1 

1.1 +/- 0.1 

0.7 +I- 0.2 

0.7 +/- 0.1 

1.2 t/- 0.1 

0.5 tt- 0.1 

1.0 t/- 0.1 

3.7 
2.7 
2.3 
2.5 
3.3 
2.6 
2.2 
2.2 
2.6 
3.1 
3.1 
3.1 
1.8 
3.7 
2.7 
2.5 
1.9 
2.7 
2.1 
3.6 
3.1 
3.0 
2.9 
3.1 
3.8 
2.8 
3.1 
2.5 
2.1 
2.9 
2.3 
4.3 
3.2 
3.4 
2.9 
3.3 
3.2 
2.9 
2.6 
2.6 
2.6 

i 
* 

l- Soil samples rrocessed, then placed in urinelli beakers for analysis win3 a high resolution Sara-ray spectrmterm 
2- In-situ measurements usinr a 5cr x 5cr NaI(T11 detector. 
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‘TABLE 6-69 (continued; 
Parcel No. 24 owned bv Francis Zatika including adjacent Boroufh Easement 

Post Remedial Action Ra-226 Soil Concentration in SuPles Collected at 5 Meter Intervals 
and Estimated 8-226 Soil Concentration at 2.5 Heter Intervals Used on In-situ Heasurements 

Site Grid Coordinates 
North-South East-&St 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 trCi/d +f- 2-5idraI (&i/5 In-situ) 

(See Note 1) (See Note 21 

930 230 
932.5 202.5 
932.5 205 
932.5 207.5 
932.5 220 
932.5 222.5 
932.5 225 
932.5 227.5 
935 200 ’ 
935 202.5 
935 205 
935 222.5 
935 225 
937.5 !97.5 
937.5 200 
937.5 202.5 
940 195 
940 197.5 
940 200 
942.5 192.5 
942.5 195 
942.5 197.5 
945 190 .‘. 
945 192.5 
945 195 
947.5 187.5 
947.5 190 
94?.5 192.5 
950 185 
950 187.5 
950 190 
952.5 182.5 
952.5 185 
952.5 187.5 
952.5 190 
955 177.5 
555 180 
955 182.5 
955 185 
955 187.5 
957.5 175 

1.0 +I- 0.3 

0.3 tt- 0.1 

0.8 +I- 0.1 

1.2 ti- 0.1 

1.3 +I- 0.1 

0.3 t/- 0.1 

0.6 +I- 0.1 

0.5 +I- 0.1 

0.7 t/- 0.1 

1.1 tt- 0.1 

0.6 tf- 0.1 

0.7 +/- 0.2 

2.2 
5.1 
3.3 
3.9 
4.2 
2.7 
2.5 
1.9 
4.6 
4.2 
4.1 
2.4 
2.4 
4.0 
3.8 
3.8 
4.4 
3.8 
3.7 
6.0 
4.4 
4.1 
9.8 
5.0 
4.5 
7.8 
6.1 
4.5 
5.7 
4.9 
5.0 
5.6 
4.3 
3.7 
4.7 

11.9 
4.4 
4.1 
4.0 
3.7 
8.9 

/ l- Soil samples processed, then Placed in urinelli beakers for analysis using a hish resolution gama-ray spectrmter. 
2- In-situ measurements usinf a 5cr x 5cm NaI(TlI detector. 
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Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimated k-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-Sbuth East-&t 

Soil Sample Analysis 
Ra-226 (&i/g +/- P-Sigma) 

(See Note 11 

Estimated Ra-226 Concentration in Soil 1 
f&i/g In-situ) 

Gee Note 21 : 

957.5 177.5 
957.5 180 
957.5 182.5 
957.5 185 
957.5 187.5 
960 172.5 
960 175 
960 177.5 
960 180 
960 1.82.5 
P62.5 170 
962.5 172.5 
962.5 175 
962.5 177.5 
962.5 180 
962.5 182.5 
965 165 
965 167.5 
965 170 
965 172.5 
965 175 
967.5 160 
967.5 162.5 
967.5 lb5 
967.5 167.5 
967.5 ii0 
967.5 172.5 
970 155 
970 157.5 
970 lb0 
970 162.5 
970 165 
970 167.5 
970 170 
972.5 60 
972.5 62.5 
972.5 65 
972.5 67.5 
972.5 70 
972.5 72.5 
972.5 75 

0.7 +/- 0.1 

0.7 +I- 0.2 

0.5 t/- 0.1 

0.7 +/- 0.2 

0.7 t/- 0.1 

0.8 +I- 0.2 

0.7 t/- 0.1 

0.5 tt- 0.1 

1.3 t/- 0.1 

0.7 t/- 0.1 

1.3 t/- 0.1 

--------- 
4.1 

4 

4.2 

33:: 
3.7 
3.8 
4.2 
3.9 
3.7 
3.3 
4.5 
3.5 
3.4 
3.4 
3.2 
3.2 
5.8 
3.9 
3.0 
2.9 
2.8 
4.4 
3.9 
3.5 
3.0 
3.3 
2.7 
5.6 
3.7 
3.5 
3.6 
2.9 
2.6 
2.2 
1.0 
1.7 
1.4 
1.6 
1.6 
1.5 
1.7 

l- sOi1 urples mocessed, then Placed in wrinelli beakers for analysis using a high resolution g--ray spectrooeter* 
2- In-Situ measurements using a 5cr x 5cr NaIfTll detector, 
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TABLE b-69 (contjnued) 
Parcel No. 24 ouned bu Francis Zatika including abjacent Borough Easement ’ 

Post Remedial Action Ra-226 Soil Concentration in c&wles Collected at 5 )kter Intervals 
and Estiwated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Beasurewnts 

Site Grid Coordinates 
North-South East-bkst 

Soil Sable Analysis Estiwttd Ra-225 Concentration in Soil 
Ra-226 t&i/l t/- 2Sigaa) (pCi/g In-situ) 

(See Note 1) (See Note 2) 

972.5 n.5 
972.5 80 
972.5 82.5 
972.5 85 
972.5 87.5 
972.5 xl 
972.5 92.5 
972.5 95 
972.5 97.5 
972.5 150 ‘S 
972.5 152.5 
972.5 155 
972.5 157.5 
972.5 160 
972.5 162.5 
972.5 165 
975 60 
975 62.5 
975 65 
975 67.5 
975 70 
975 72.5 
975 ?5 
975 77;s 
975 80 
975 82.5 
975 85 
975 37.5 
975 90 
975 92.5 
975 95 
975 97.5 
975 100 
975 102.5 
975 105 
975 107.5 
975 110 
975 112.5 
975 115 
975 117.5 
975 120 

0.7 +I- 0.1 

1.1 +I- 0.1 

0.8 +I- 0.1 

0.8 +I- 0.1 

0.8 tl- 0.1 

1.1 t/- 0.2 

0.8 +/- 0.2 

0.5 t/- 0.1 

-1.6 
-1.5 
1.8 
1.9 
1.8 
1.8 
1.6 
1.6 
1.7 
4.2 
3.8 
3.4 
3.3 
3.3 
2.3 
2.3 
1.7 
1.6 
2.2 
2.0 
1.8 
2.6 
2.0 
1.7 
1.6 
1.6 
1.7 
1.9 
1.8 
2.2 
1.9 
l.b 
1.6 
1.6 
1.7 
2.0 
1.9 
1.7 
1.8 
1.5 
1.5 

‘i 1- Soil sam~lcs processed, then placed in urinelli beakers for analysis using a hidh resolution &ma-ray wectrowter. 
,, 2- In-situ measurerents usins a Sa x Scr NaI(T1) detector, 
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T.4BLE 6-69 (continued) 
Parcel No. 24 wned by Francis Zatika includinf adjacent Borough Easerent 

Post Remedial Action Ra-226 Soil Concentration in !&wles Collected at 5 kter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter intervals Based on In-situ Reasurewnts 

Site Grid Coordinates 
NorthSouth East-Rest 

975 122.5 
975 125 
975 127.5 
975 130 
975 132.5 
975 135 
975 137.5 
975 142.5 
975 145 
975 147.5 
975 150 
975 152.5 
975 155 
975 157.5 
975 160 
977.5 60 
977.5 b2.5 
977.5 65 
977.5 67.5 
977.5 70 
977.5 72.5 
977.5 75 
977.5 n.5 
977.5 80 
977.5 82.5 
977.5 85 
977.5 87.5 
977.5 90 
977.5 92.5 
977.5 95 
977.5 97.5 
9n.5 100 
977.5 102.5 
977.5 105 
977.5 107.5 
977.5 110 
977.5 112.5 
977.5 115 
977.5 117.5 
977.5 120 
977.5 122.5 

Soil Sawle hlvsis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/g t/- 2Sisul (&i/3 In-situ) 

(See Note 1) Gee Note 2) 

1.0 +/- 0.1 

0.6 tt- 0.1 

0.8 +I- 0.1 

0.8 +I- 0.1 

0.9 +/- 0.1 

0.6 t/- 0.1 

0.6 +/- 0.1 

0.7 t/- 0.1 

0.4 +I- 0.1 

1.0 t/- 0.1 

1.2 +/- 0.1 

0.6 +I- 0.1 

0.6 +I- 0.2 

1.6 
1.6 
1.6 
1.9 
1.8 
1.9 
2.0 
2.8 
2.7 
3.2 
3.1 
3.2 
3.4 
2.4 
2.3 
1.2 
1.8 
1.9 
1.6 
1.7 
1.6 
1.6 
1.7 
2.0 
1.8 
1.7 
1.8 
1.7 
1.9 
1.9 

’ 1.5 
1.5 
1.7 
2.1 
1.8 
2.0 
2.1 
1.9 
1.8 
1.7 
1.6 

l- sOi1 sawles processed, then Placed in harinelli beakers for analysis using a high resolution g--ray sf+eCfrO~etere 
2- In-situ measurements usins a 5cm x 5cr NaIITll detector. 
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TABLE 6-69 (continued) 
Parcel No. 24 owed by Francis Zatika including adjacent Borough Easement 

Post Remedial Action Ra-226 Soil Concentration in Sables Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Neter Intervals Based on In-situ Heasurerents 

Site Grid Coordinates 
North-South E&blest 

Soil Sample Analysis 
Ra-226 Hi/l t/- P-Sisw) 

Estimated Ra-226 Concentration in Soil 
hCi/l In-situ) 

Gee Note 1) (See Note 2) 

977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
980 
9so 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 
984 
980 
9&l- 
980 
980 
980 
980 
p&o 
980 
980 
980 

125 
127.5 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 -j 
150 
152.5 
155 
157.5 
62.5 
65 
67.5 
70 
72.5 
75 
n.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 

100 
102.5 
105 
107.5 
110 
112.5 
115 
1!7.5 
120 
122.5 
125 
127.5 

0.7 t/- 0.2 

0.5 t/- 0.2 

0.7 t/- 0.2 

0.6 +I- 0.2 

1.0 t/- 0.1 

0.8 t/- 0.2 

0.6 t/- 0.2 

1.4 
1.5 
2.4 
1.7 
1.8 
2.3 
2.2 
2.2 
2.4 
2.6 
2.1 
2.4 
2.5 
2.3 
1.2 
2.7 
2.2 
2.5 
2.2 
3.5 
3.4 
3.0 
2.? 
2.7 
2.5 
2.7 
2.0 
2.6 
1.8 
1.4 
1.1 
1.9 
1.8 
2.0 
2.1 
2.0 
1.6 
1.7 
1.9 
1.7 
1.6 

l- Soil samples Processed, then Placed in marinelli beakers for analysis usins a hidh resolution &ma-ray spectrometer. 
2- In-situ measurements using a 5cm x 5cr RI(Tl) detector. 
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Port Rewdial Mien Ra-226 Soil Concentration in Samples Collected at 5 lleter Intervals 
and Estimted Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Heasurerents 

TABLE 6-69 (cent inued) 
Parcel No, 24 owed bv Francis Latika including adjacent Boroulh Easement 

Site Grid Coordinates 
Worth-South EastSkst 

980 130 
980 132.5 
980 135 
980 137.5 
980 140 
980 142.5 
980 145 
980 147.5 

Soil Samle Rnalrsis Estiuted Ra-226 Concentration in Soil 
Ra-226 Hi/S +/- 2-SiWl (Pcils In-situ) 

(See Note 1) (See Note 2) 
--- 
1.8 
2.0 
2.2 
2.1 
2.4 
2.4 
2.1 
2.6 

.i 

4 
4 
4 
4 
4 
1 
4 
4 
4 
9 
1% 
r( 
1 
i 
4 

l- Soil samPIes rrocessed, then placed in marinelli beakers for analysis using a high resolution g--ray spectrowtel 
2- In-situ measurerents using a 5cr x 5cr Nal(T1) detector. 
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TABLE 6-70 

Parcel No. 24 owned br Francis iatika includinf adjacent Borough Easement 

Post Remedial Action External Gamma-ray Exposure Rate Measured at 10 Hetcr Intervals 

Site Grid Coordinates 
North-South East-West 

Exposure Rate 
(micro R/hr) 
(See Note 1) 

865 
865 
$75 
875 
875 
885 
885 
885 
905 
w 
905 
905 
915 
915 
915 
925 
925 
925 
93Q 
935 
Y& 
945 
955 
965 
965 
975 
975 
975 
975 
975 
975 
975 
975 
975 
975 

265 11.4 
275 93 
255 12:; 
2ti 12.1 
275 15.1 
245 13.0 
255 11.5 
2b5 14.0 
225 13.6 
235 14.4 
245 13.8 
255 12.7 
225 14.0 
235 13.0 
245 13.7 
215 17.1 
225 13.5 
235 13.0 
210 21.7 
205 21.7 
225 12.4 
195 21.0 
183 22.P 
165 32.4 
175 17.3 
65 11.3 
75 11.5 
85 11.0 
95 11.1 

105 11.4 
115 11.4 
125 11.1 
135 12.4 
145 15.4 
155 16.0 

heratie micro R/hr 14.6 

Note l- Range in background &ma-ray exposure rates for the Mddlesex area is 3.4-13 micro R/hr. 
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TABLE 6-71 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 24 OWNED BY FRANCIS ZATIKA 
INCLUDING ADJACENT BOROUGH EASEMENT 

Radium-226 Number of 
(pCi/g + Id Points 

Average* 2.6 + 1.4 701 - 

Maximum per 100.~1~~ 5.4 + 4.6 25 - / 

Minimum per 100 m2* 1.2 + 0.6 23 - 

Soil Sample Average** 1.1 + 0.8 169 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.31 PARCEL NO. 25 

Radiological testing of property owned by the Lehigh Valley 
Railroad; Parcel 25, Lot 4, Block 371, Borough of Middlesex, New 
Jersey (Figure 6-l) indicated that no remedial action was necessary. 

Utilizing measurements made during the period August 1978 to 
c February 1981 as part of the engineering assessment for property in 

the vicinity of the former MSP, it was determined that no cleanup of 
Parcel 25 was required. This analysis was confirmed by scan surveys 

+ performed during Phase II. The average soil concentration based on 
measurements made prior to February 1981 was 2.5 + 2.2 pCi/g 
radium-226 with a maximum value of 4.1 5 2.2 pCi/g. The uncertainty 
expressed in these concentrations represents the 95 percent 
confidence interval. 

1 
4 
fl 
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iI 
II 1’1 6.32 PARCEL NO. 26 

Property owned by Sarantos Papghis; Par 
Town of Piscataway, New Jersey (Figure 
during 1980 as part of Phase I. No fur 
required during Phase II (Ref. 5). 

'ccl 26, 
6-l) was 
ther rem 

432 William Street, 
decontaminated 

edial action was 
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6.33 PARCEL NO. 27 

Property owned by the Church of Our Lady of Mount Virgin: Parcel 27, 
the rectory bounded by Harris Avenue and Drake Avenue, Borough of 
Middlesex, New Jersey (Figure 6-l) was decontaminated during 1980 as 
part of Phase I. No further remedial action was required during 

Phase II (Ref. 5). 

? 
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6.34 PARCEL NO. 28 

Property owned by Mack Affiliates; Parcel 28, Lot 50A, Block 318 # 
Borough of Middlesex, New Jersey (Figure 6-l) was decontaminated to 1 

below criteria specified by DOE. 4 
4 
4 Remedial action criteria for Middlesex Phase II were established for 4 

radium-226 concentrations in soil and external gamma exposure 11 
rates. The radium-226 soil Concentration criterion was set at 
5 pCi/g above background. The background concentration of : 

radium-226 in the Middlesex area was determined to be 1 pCi/g. 
&ii 

external gamma exposure rate criterion was set at 20 uR/h above 
The 4 

J4J 
ambient background. Background external gamma exposure rates in the '4 
Middlesex area ranged from 3.4 to 13 uR/h. Soil sample analyses PI 

(see Subsection 4.8), 
4 

external gamma exposure rate measurements (see a 
Subsection 4.7), and in situ gamma measurements (see Subsection 4.6) * 
were used to determine compliance with the remedial action criteria. a 

Because of the heterogeneous nature of the contamination in the 
remedial action area, in situ gamma measurements were used as the 
primary method of confirming compliance. A calibration factor was 
used to estimate the radium-226 concentrations in soil from the in 

situ gamma measurements (see Appendix A). The remedial action 
criteria were met if the average radium-226 concentration based on 
in situ gamma measurements did not exceed 6 pCi/g in any loo-m2 
area and the radium-226 concentration in any 5 x 5 m area did not 
exceed 11 pCi/g (twice the generic cleanup criterion of 5 pCi/g plus 
background). 

The location of excavation on Parcel 28 is shown in Figure 6-53. 

Data collected by in situ gamma measurements and soil sample 
analyses are presented in Table 6-72. Soil sample data are shown in 
Figure 6-54. The average radium-226 concentration in soil over the 
area where remedial action took place was 1.9 pCi/g based on 
analyses of soil samples. Based on in situ gamma measurements, the 
average concentration of radium-226 in soil was 1.7 pCi/g. 
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External gamma exposure rate measurements are reported in Table 6-73 
and Figure G-55. The average external gamma exposure rate in the 
remedial action area was 10.5 uR/hr which is below the remedial 
action criterion of 20 uR/hr plus background. 

One of the 70 soil samples collected from Parcel 28 after excavation 

was completed indicated an elevated radium-226 concentration. The 
laboratory analysis of a soil sample collected at grid point 812.5, 

882.5 indicated a radium-226 concentration of 13 pCi/g. At the time 
when the soil sample was collected, an in situ gamma measurement 
indicated a soil concentration of 2.7 pCi/g at that grid point. A 
PIC measurement indicated an external gamma exposure rate of .i 
12.2 uR/h at a point 3.5 m away (grid point 815.0, 885.0). The 
laboratory soil sample exceeded the remedial action criterion for 

radium-226 in soil. However, as shown in Appendix A, the 
heterogeneity of the contamination can lead to a misleading 
evaluation of individual soil samples. In situ gamma measurements 
provide a better indication of contamination levels than do discrete 
soil samples, because they average the concentrations over larger 
areas. In situ gamma and external exposure measurements did not 
validate the existence of more than sporadic instances of 
contamination. It was determined that the elevated reading was due 
to a localized "hot spot" and did not warrant additional remedial 
action. 

Summaries of the confirmatory data are presented in Table 6-74. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m 2 was 2.0 pCi/g. The data presented 
demonstrate that remedial action criteria were met. 
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FIGURE 6-53 PARCEL 28, LOCATION OF REMEDIAL ACTION AREA SHOWN IN FIGURE 6-54 
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FIGURE 6-54 PARCEL 28, POST REMEDIAL ACTION RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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iABLE 6-72 
Parcel No. 28 owed by Rack Affiliates 

Post Reaedial Action Ra-226 Soil Concentration in Samples Collected at 5 Heter Intervals 
l hd Estimted Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasurewnts 

Site Grid Coordinates 
North-South East-blest 

- 
762.5 
762.5 
765 
765 
767.5 
767.5 
767.5 
no 
no 
770 
770 
772.5 
772.5 
772.5 
772.5 
772.5 
775 
775 
775 
775 
n5 
775 
775 
7n.5 
777.5 
777.5 
n7.5 
m.5 
777.5 
777.5 
n7.5 
780 
780 
780 
780 
780 
780 
782.5 
782.5 
782.5 
782.5 

767.5 
no 
767.5 
no 
767.5 
no 
n2.5 
767.5 
no 
n2.5 .’ 
775 
767.5 
no 
n2.5 
775 
777.5 
767.5 
no 
n2.5 
775 
777.5 
780 
782.5 
741.5 
770 
n2.5 
775 
n7.5 
780 
7S2.5 
785 
n2.5 
775 
777.5 
780 
782.5 
785 
777.5 
780 
782.5 
785 

Soil Sawle Analysis 
Ra-226 (Pails +/- 2-Siswl 

(See Note 11 
------------- 

0.7 +J- 0.1 

2.1 +I- 0.2 

1.0 t/- 0.2 

1.6 tl- 0.2 

1.9 +/- 0.3 

1.4 +I- 0.1 

2.4 +J- 0.2 

0.8 tJ- 0.2 

2.0 +I- 0.2 

1.1 +J- 0.2 

1.0 +/- 0.2 

1.5 +I- 0.2 

Estiwted Ra-226 Concentration in Soil 
(pCi/s In-situ) 

(See Note 21 
-------------------------- 

* 1.4 
. 1.6 

1.7 
1.8 
2.4 
1.4 
1.7 
1.9 
1.5 
2.0 
1.7 
1.6 
1.7 
1.6 
1.4 
1.7 
1.6 
1.6 
1.7 
1.7 
1.3 
1.7 
1.8 
1’ 
1:;: 
1.6 
1.7 
2.7 
1.7 
1’ 
1:; 
1.6 
1.8 
1.9 
1.9 
1.6 
1.6 
1.4 
1.7 
1.9 
2.7 

l- Soil.sawles Processed, then placed in wrinelli beakers for analysis usins a hish resolution mm-rat wctroaeter. 
2 2- In-situ measurements usins a 5cr x 5cr NaI(T1) detector. 
* ;, 
a; 
$4 

. I  
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Parcel No. 28 owed br Rack Affiliates 

Post Remedial Action Ra-226 Soil Concentration in Sarwles Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Reter Intervals Based on In-situ Heasurements 

Site Grid Coordinates 
North-South East-West 

--------- 
782.5 787.5 
785 780 
785 782.5 
785 785 
785 787.5 
785 790 
787.5 782.5 
787.5 785 
787.5 787.5 
787.5 790 
787.5 792.5., 
787.5 795 
790 785 
790 787.5 
790 790 
790 792.5 
790 795 
790 797.5 
792.5 790 
792.5 792.5 
792.5 795 
792.5 797.5 
792.5 800 
792.5 802.5 
792.5 805 
792.5 810 
792.5 812.5 
792.5 815 
792.5 817.5 
792.5 820 
795 795 
735 797.5 
795 800 
795 802.5 
795 805 
795 807.5 
795 810 
795 812.5 
795 815 
795 817.5 
795 820 

Soil Sample Analusis Estimated Ra-226 Concentration in Soil 
Ra-226 (&i/g +/- P-Sigma) (pCi/9 In-situ) 

(See Note 1) (See Note 21 
----------- ------ ------m-e ----__ 

1.5 +I- 0.3 1.6 
1.7 
2.3 
2.2 
2.4 
1.7 

1.2 +I- 0.2 1.7 
2.3 

1.9 t/- 0.2 2.3 
1.9 

1.8 +I- 0.3 1.7 
1.6 
2.0 
2.2 
2.0 
2.0 
1.8 
1.5 
2.0 

1.2 tl- 0.1 1.9 
2.2 

0.8 tl- 0.2 1.9 
2.0 

0.9 tl- 0.2 1.5 
1.7 
1.7 

2.5 +I- 0.3 1.9 
1.5 

0.8 +I- 0.2 1.2 
1.7 
1.9 
1.8’ 
2.0 
1.8 
2.1 
2.7 
3.5 
2.8 
2.7 
1.8 
1.7 

--~-__~-__---~-~~-~__-_-~~~~~~~-~-~~--------________________ 
I- Soil samples Processed, then placed in marinelli beaker5 for analysis usins a high resolution gaaa-ray spectrometera 
2- In-situ measurements usins a 5cm x 5ca NaITTll detector. 
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TABLE 6-72 (continued) 
Parcel No. 28 owned by Rack Affiliate’s 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tleter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ tteasuresmts 

Site Grid Coordinates 
North-South East-West 

-m-w--- 
795 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
797.5 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
802.5 
802.5 
802.5 
802.5 
802.5 
802.5 
802.5 
802.5 
802.5 
805 
805 
805 
805, 
80s 
805 
805 
8% 
805 

Soil Sample Analysis 
Ra-226 (pCi/s tl- P-Sisplal 

(See Note 11 
------ 

822.5 
797.5 2.5 tt- 0.3 
800 
802.5 3.2 +I- 0.1 
805 
807.5 6.8 tt- 0.5 
810 
812.5 6.5 t/- 0.3 
815 
817.5 .:; 4.9 +I- 0.4 
820 
G22.5 1.9 t/- 0.2 
825 
805 
807.5 
810 
812.5 
815 
817.5 
820 
822.5 
825 
827.5 

“807.5 2.5 tt- 0.3 
810 
812.5 1.6 tf- 0.2 
815 
817.5 2.3 +I- 0.3 
820 
822.5 2.3 +I- 0.3 
825 
827.5 1.1 +I- 0.2 
812.5 
815 
817.5 
820 
822.5 
825 
827.5 
830 
840 

Estimated Ra-226 Concentration in Soil 
(&i/9 In-situ) 

(See Note 21 
------------------------__ 

1.7 

1.7 
1.9 
2.3 
2.2 
1.6 
1.9 
2.6 
2.2 
1.7 
1.6 
1.4 
1.4 
1.4 
1.5 
1.8 
1.8 
1.7 
1.6 
1.6 
1.4 
1’ 
1:: 
1.3 
1.4 
1.4 
1.5 
1.4 
1.4 
1.2 
1.6 
1.1 
1.4 
1.2 
1.4 
1.4 
1.4 
1.3 
1.6 
1.3 

- ------------------------------------------------------------ 
l- Soil samples Processed, then Placed in marinelli beakers for analysis usins a ttish resolutim s-a-ray wectrcseter. 
2- In-situ wasureeents using a 5cm x Scr NaI(Tl1 detector. 
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Parcel No. 28 owned bu Hack Affiliates 

Post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 tkter Intervals 
and Estimated Ra-22b Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasureeents 

Site Grid Coordinates 
North-South East-West 

---------------- 
805 
805 
805 
805 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
801.5 
807.5 
807.5 
807.5 
807.5 
807.5 
807.5 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 

857.5 
860 
862.5 
865 
817.5 
820 
822.5 
825 
827.5 
830 
832.5; 
840 
845 
a55 
862.5 
865 
867.5 
870 
872.5 
875 
877.5 
880 
882.5 
Es 
Ee7.‘J 
890 
YY2.5 
820 
O?? = VLL.J 
825 
827.5 
830 
832.5 
835 
837.5 
840 
845 
847.5 
850 
852.5 
855 

Soil %mPle Analks Estimted Ra-226 Concentration in Soil 
Ra-226 (pCi/g +f- 2-Sigma) (&i/9 In-situ) 

Gee Note 1) (See Note 2) 
--------------------- ~---_~--_~-__-___~--~~--~~~-~~~~~~~~ 

0.6 +I- 0.2 

1.3 +I- 0.2 

1.0 tf- 0.2 
\ 

0.8 +I- 0.2 

1.8 t/- 0.2 

0.9 +I- 0.1 

3.0 +/- 0.3 

1.2 +/- 0.2 

1.4 +I- 0.3 

2.1 t/- 0.3 

3.0 +/- 0.3 

1.6 
1.4 
1.3 
2.3 
1.4 
1.2 
1.4 
1.7 
1’ . % .a 
1.3 
1.6 
1.3 
1.4 
1.3 
1.8 
1.9 
I .3 
1 .5 
2.4 
22 . 
1.4 
1.3 
1 . 9 
1.7 
1 .6 
1.7 
1 c 
1:; 
1.3 
! .3 
1.4 
1.6 
1 .6 
1.5 
1.7 
1.3 
1. 6 
3.2 
1.7 
1.4 
1.4 

-----------_-------------------------------------------------------------------------------.~ 
l- Soil sawles processed, then placed in marinelli beakers for analysis using a high resolution gapm-ray spectrowter. 
2- In-situ measurements using a 5cm x 5cr NaI(T1) detector. The estimated measurement error is t/- 202. 
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TABLE 6-72 (continued) 
Parcel No. 28 owned br Rack Rffiliates 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Meter Intervals 
and Estiaated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ tleasurements 

Site Grid Coordinates 
North-South East-West 

---I- 
810 857.5 

: 810 860 
810 862.5 
810 865 
810 867.5 
810 870 
810 872.5 
810 875 
810 877.5 
810 880 * 
810 882.5 
810 885 
810 887.5 
810 890. 
810 8?2.5 
810 875 
810 897.5 
812.5 822.5 
812.5 825 
812.5 827.5 
812.5 830 
812.5 832.5 
812.5 835 
812.5 .837.5 
812.5 840 
812.5 842.5 
812.5 845 
812.5 850 
812.5 855 
812.5 857.5 
812.5 860 
812.5 865 
812.5 867.5 
812.5 870 
812.5 872.5 
812.5 875 
812.5 877.5 
812.5 880 
812.5 832.5 
812.5 B5 
812.5 857.5 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 (pCi/9 +I- PSisma) (PCi/9 In-situ) 

(See Note 11 6ee Note 21 
----a----__ --~------I----------- 

1.3 
1.6 
1.4 
1.4 
1.6 
1.3 
1.7 
1.4 
1.3 
1.4 
1.6 
1.7 
1.4 
1.5 
1.7 
1.7 
1.8 

2.1 t/- 0.2 
1.5 

1.5 tl- 0.2 1.6 
1.6 

0.8 +/- 0.1 1.7 
1.7 

3.6 +I- 0.4 1.6 
1.6 

0.8 +/- 0.1 1.4 
1.6 
1.3 
1.3 

0.7 tt- 0.2 1.4 
1.6 
1.4 

0.8 t/- 0.2 1.2 
1.4 

3.E t/- 0.4 1.7 
1.5 

1.6 t/- 0.2 1.8 
1.8 

13.0 +/- 1.0 2.7 
1.7 

1.6 +I- 0.2 1.4 
----_I_ ---------------- ______------------------------------------_____ 

l- Soil samples Processed, then Placed in marinelli beakers for analysis usins a high resolution gamma-ray srectrometer. 
2- In-situ measurements usins a 5cm x 5cm NaI(T1) detector. 

1 
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TABLE 6-72 (continued) 

Parcel No. 28 owed by Hack Affiliates 

post Rewdial bction Ra-226 Soil Concentration in ‘Awles Collected at 5 Meter Intervals 
and EstiMted Ra-326 Soil Concentration at 2.5 Heter Intervals Based on In-situ f’kasuren,cr.ts 

Site Grid Coordinates 
North-South East-blest 

1.9 tf- 0.2 

1.0 t/- 0.1 

812.5 890 
812.5 892.5 
812.5 895 
812.5 897.5 
812.5 910 
815 825 
815 827.5 
815 830 
815 832.5 
815 835 
815 837.5 -: 
815 840 
815 84 2.5 
815 845 
815 847.5 
815 350 
815 852.5 
815 c c &id 
815 357.5 
815 860 
815 862.5 
815 865 
815 367.5 
815 870 
815 812.5 
815 875 
815 877.5 
815 880 
815 83.5 
815 835 
815 887.5 
815 890 
815 892.5 
815 895 
815 897.5 
815 900 
815 902.5 
817.5 837.5 1.5 t/- 0.1 
817.5 840 
817.5 842.5 1.8 tl- 0.2 
817.5 845 

_-___-w-_-e-- __--___--______---__------------------ _______________-_--_______________I 
l- Soil samples Processed, then Placed in marinelli beakers for arlalysis usiris a high resalution garbma-ra’i’ - cpectmeter. 

2- In-situ measurements using a 5co x 5cr Nal(T\) detector. The estimated measurement error is t/- 20%. 

m-v---- __---- ___--^__------------_____ 
1 : .C 
1.7 
1.4 
1.4 
3.0 
1.4 
1= 
1:: 
1.6 
1.6 
1.5 
1 .2 
1.5 
1.4 
1.3 
1.5 
1.7 
1.4 
1.6 
1.6 
1.7 
1.8 
.-f L. 1 
1.8 
22 . 
.-,-a i.J 
2.6 
2.4 
2.4 
3.0 
3.2 
1.9 
3.1 
2.2 
2.0 
2.0 
2.3 
1.8 
1.7 
1.3 
1 .5 

Soil Sample AnaIusis 
Ra-226 (&i/g t/- 2-SisPa) 

(See Note 1) 
_____-___------------ 

Estimated Ra-226 Concentration in Soil 
(di/9 In-situ) 

(See Note 2) 

B 

Page 6 of 8 

356 8 



cl* 
II* 
t 
a& 
a* 
It@ 
IQ& 
9" 
lk 
:" (i 
4, 
d*- 
J, 
I 
1 
4 
I 
?h 
h 
% ;~ 

‘ 

TABLE 6-72 (continued) 
Parcel No. 28 wned br Hack Affiliates 

Post Remedial Action Ra-226 Soil Concentration in Sap~lcs Collected at 5 Mer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 &ter Intervals Based on In-situ Measurements 

Site Grid Coordinates 
North-South East-blest 

-- - 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 

847.5 
850 
852.5 
85.5 
857.5 
860 
862.5 
865 
867.5 
870 ’ 
872.5 
875 
877.5 
880 
882.5 
885 
887.5 
890 
892.5 
895 
897.5 
900 
.902.5 
840 
842.5 
845 
847.5 
852.5 
855 
857.5 
860 
862.5 
865 
880 
8S2.5 
885 
887.5 
890 
892.5 
8% 
897.5 

1.3 

Soil Sarple Analysis 

t/- 0.3 

1.0 

Ra-226 (&i/e t/- 2-Sislal 

+I- 0.2 

(See Note 1) 

1.3 +I- 0.2 

1.9 

----------- 

t/- 0.2 

2.1 +I- 0.3 

3.8 tl- 0.4 

3.4 +I- 0.4 

2.4 t/- 0.2 

3.8 +I- 0.3 

5.7 +I- 0.3 

2.3 +I- 0.3 

3.3 +I- 0.4 

2.0 
1.5 

Estimated Ra-226 Concentration in Soil 

1.3 
1.3 
1.6 

t&i/9 In-situ) 

1.8 
1.8 

Gee Note 21 

2.2 
1.9 
1.9 
1.9 

___ --------- ---- ---_ 

1.8 
2.2 
2.3 
2.5 
2.4 
2.3 
2.5 
3.4 
3.8 
2.0 
2.8 
2.6 
1.8 
1.9 
1.7 
1.6 
1.5 
1.5 
1.5 
1.8 
1.6 
1.5 
1.9 
2.8 
3.3 
2.5 
3.4 
2.3 
2.2 
2.3 

- __I__________- ---.-------------I-------- -- 

l- Soil samples Processed, then placed in mrinelli beakers for analysis using a high resolution xmna-ray spectrometer. 
2- h-situ measurerents using a 5cm x 5cr NaI(TI) detector. 
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TABLE 6-72 (continued) 
Parcel No. 28 owed bu Hack Affiliates 

Post Remedial Action Ra-226 Soil Concentration in Sawles Collected at 5 Heter Intervals 
end Estimated Ra-226 Soil Concentration at 2.5 Heter Intervals Based on In-situ Heasureplents 

Site Grid Coordinates 
North-South East-West 

---- 
820 900 
820 902.5 
820 905 
820 907.5 
820 910 

Soil Smle flnalusis Estiwted Ra-226 Concentration in Soil 
Ra-226 (&i/g +/- 2-Sigma) t&i/9 In-situ) 

Gee Note 11 (See Note 2) 
----------v-- --_-------------_ _ 

2.1 
2.1 1 
2.8 
4.4 
2.3 

I 
----------------II-----___I___----------------_--_-_~- 

I 
i- Soil samples Processedr then Placed in starinelli beakers for analysis usins a hish resolution sama-rav spectrometer. 
2- In-situ measurements using a 5cm x 5cr NaI(T1) detector. 
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TABLE 6-73 

Parcel No. 28 owned by Hack Affiliates 

Post Remedial Action External Game-ray Exposure Rate tleasured at 10 Heter Intervals 

Site Grid Coordinates Exposure Rate 
North-South East-t&t (micro Rlhr) 

(kc Note 1) 
---- em------ 

m 775 10.9 
785 785 10.7 
7% 795 10.1 
795 80s 10.2 
795 815 10.9 
805 815 9.1 
80s 825 9.9 
805 8t.5 10.0 
815 825 9.2 
815 835 10.0 

.i 815 845 9.7 

. 815 855 9.4 
815 865 11.5 
815 875 11.8 
815 885 12.2 
815 8% 11.8 

Average micro Rlhr 10.5 

--w------ _____---------- 

Note l- Range in background Gamma-ray exposure rates for the tliddlesex area is 3.4-13 micro R/hr. 



TABLE 6-74 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 28 OWNED BY MACK AFFILIATES 

Radium-226 Number of 
(pCi/g + 16) Points 

Average* 1.7 + 0.4 207 - 

Maximum per 100 m2* 2.0 If 0.5 25 

Minimum per 100 m2* 1.4 2 0.2 25 

Soil Sample Average** 1.9 + 1.4 53 - 

ul 

: 
* 
4 
4 
Yp 
Ml 
4 
I 
dll 
a!! 
ai’ 

Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.35 PARCEL NO. 29 
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Radiological testing of property owned by the Borough of Middlesex; 
Parcel 29, Lot lB, Block 345, Borough of Middlesex, New Jersey 
(Figure 6-l) indicated that no remedial action was necessary. 

Based on measurements made in 1978 as part of the engineering 
assessment for property in the vicinity of the former MSP, portions 
of Parcel 29 were initially designated as requiring remedial 
action. During Phase II surveys were made in all identified 
excavation areas to more clearly define the boundaries of excavation 
(5 pCi/g radium-226 plus background isoline). Data collected by in 
situ gamma measurements and soil sample analyses indicated that no 
remedial action was necessary. 

The location of Parcel 29 is shown in Figure 6-56. Data collected 
by in situ gamma measurements and soil sample analyses are presented 
in Table 6-75. Soil sample data are shown in Figure 6-57. The 
average radium-226 concentration in soil over the area surveyed was 
3.5 pCi/g based on analyses of soil samples. Based on in situ gamma 
measurements, the,average concentration of radium-226 in soil was 
2.3 pCi/g. 

External gamma exposure rate measurements are reported in Table 6-76 
and Figure 6-58. The average external gamma exposure rate in the 
remedial action area was 11.8 uR/h'which is below the remedial 
action criterion of 20 uR/h plus background. 

The average of four soil samples collected from Parcel 29 indicated 
elevated radium-226 concentrations. The four samples were collected 
from locations surrounding grid point 845.0, 1030.0 and indicated 
radium-226 concentrations of 8.9, 7.9, 3.9, and 3.4 pCi/g with an 
average equal to the remedial action criterion of 6.0 pCi/g. This 
area was not excavated during the remedial actions along Main 
Stream. The data are surface concentrations. At the time when the 
soil samples were collected, 16 in situ gamma measurements were made 
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systematically in the loo-m2 area centered at 845.0, 1030.0. The 
measurements indicated an average soil concentration of 2.7 pCi/g, 
A PIC measurement indicated an external gamma exposure rate of 
11.5 uR/h at grid point 845.0, 1025.0. 

Summaries of the confirmatory data are presented in Table 6-77. 
Based on in situ gamma measurements, the maximum radium-226 
concentration per 100 m2 was 2.9 pCi/g. The data presented 
demonstrate that remedial action criteria were met; thus, cleanup 
was not required. 
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Parcel No. 29 omtd bv Borowh of Hiddltstx 

Post Rtmedial Action k-226 Soil Conctntration in Sawlts Colltcttd at 5 Hettr Inttrvalr 
and Estiwttd Ra-226 Soil Conctntration at 2.5 kttr Inttrvals Bastd on In-situ tkasurtrmts 

Sitt Grid Coordinatts 
North-South East+est 

Soil Samplt Analysis Estiuttd Ra-226 Conctntration in Soil 
k-226 (pCi/g +I- 2-Siswl (KU9 In-situ) 

6te Note 1) (See Nott 21 
- 

807.5 1070 
807.5 1072.5 
807.5 1075 
807.5 1077.5 
807.5 1080 
810 1070 
810 1072.5 
810 1075 
810 1077.5 3 
810 1080 
810 1082.5 
810 1085 
810 1087.5 
810 1090 
810 1092.5 
810 1095 
810 1097.5 
810 1100 
812.5 1067.5 
812.5 1070 
812.5 1072.5 
812.5 1075 
812.5 1877.5 
812.5 1080 
812.5 1082.5 
812.5 1085 
812.5 1087.5 
812.5 1090 
812.5 1092.5 
812.5 1095 
812.5 1097.5 
812.5 1100 
812.5 1102.5 
812.5 1105 
812.5 1107.5 
812.5 1110 
812.5 1112.5 
815 1065 
815 1067.5 
815 1070 
815 1072.5 

2.4 
2.8 +I- 0.3 1.9 

1.4 
1.1 +I- 0.1 1.3 

1.5 
3.1 
3.1 
2.7 
2.0 
1.8 
2.0 
2.0 
1.7 
1.7 
1.8 
I.9 
1.9 
1.7 

2.9 +/- 0.3 2.8 
3.7 

8.4 t/- 0.8 3.4 
2.2 

3.8 ti- 0.4 3.0 
2.3 

6.6 tf- 0.7 2.6 
3.0 

4.9 +/- 0.5 3.2 
2.9 

5.6 +t- 0.6 3.4 
3.2 

9.0 tt- 0.9 3.6 
2.7 

0.7 t/- 0.1 2.4 
2.3 

1.7 t/- 0.2 2.3 
2.0 

1.0 t/- 0.1 1.6 
2.3 

3.2 
2.7 

- 
l- Soil samples Proctssedr thtn placed in marinelli beakers for analysis wins a high resolution sama-ray spectrometer. 
2- In-situ measurewnts using a 5cr x 5ca NaI(T1) dttector. 
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TABLE 6-75 (continued) 

Parctl No. 29 oured bv Borough of Hiddltstx 

Post Remedial Action Ra-226 Soil Conctntration in Samples Colltcttd at 5 Hettr Inttrvals 
and Estilwttd Ra-226 Soil Conctntration at 2.5 H&r Inttrvals Bastd on In-situ Htasurtmtnts 

Site Grid Coordinatts 
Worth-South East+& 

815 1075 . 2.3 
815 3077.5 . 1.9 
815 1080 2.3 
815 1082.5 2.4 
815 1085 3.7 
815 1087.5 4.1 
815 1090 4.2 
815 1095 3.7 
815 1097.5 2.9 
815 1100’ 3.0 
815 1102.5 3.3 
815 1105 3.5 
815 1107.5 3.2 
815 1110 3.2 
815 1112.5 3.5 
815 1115 3.7 
817.5 1062.5 4.6 t/- 0.5 2.2 
817.5 1065 3.7 
817.5 1067.5 5.6 +I- 0.6 3.5 
817.5 1070 2.0 
817.5 1072.5 0.9 tl- 0.1 1.3 
817.5 1075 1.3 
817.5 1077.5 0.5 +I- 0.1 1.2 
817.5 1080 1.4 
817.5 1082.5 0.4 +I- 0.1 0.9 
817.5 1085 1.4 
817.5 1087.5 0.6 +I- 0.1 1.3 
817.5 1090 1.3 
817.5 1092.5 0.6 +I- 0.1 1.2 
817.5 10?5 1.6 
817.5 1w7.5 1.1 t/- 0.1 2.7 
817.5 1100 2.3 
817.5 1102.5 8.9 +I- 0.9 4.1 
817.5 1105 4.2 
817.5 1107.5 5.6 +/- 0.6 3.2 
817.5 1110 3.0 
820 1057.5 2.0 
820 1060 3.8 
820 1062.5 3.2 
820 1065 2.4 
820 1067.5 3.2 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
k-226 (rCi/s +I- 2-Sicmal (*i/9 In-situ) 

(Set Nott 1) (set Nott 2) 

l- Soil samples processed, then Placed in urinelli beakers for analysis usins a high rtsolution 9ama-ray spectromettr. 
; 2- In-situ measurements using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-75 (continued) 
Parctl No. 29 ountd by Borough of lliddltstx 

Post Remedial Action Ra-226 Soil Concentration in Samglts Collected at 5 lleter Intervals 
and Estiuttd Ra-226 Soil Conctntration at 2.5 Meter Inttrvals Based on In-situ lleasurtrents 

Site Grid Coordinates 
North-South East-Rest 

-- 
820 1070 
822.5 1052.5 
822.5 1055 
822.5 1051.5 
822.5 1060 
822.5 1062.5 
825 1052.5 
825 1055 
825 1057.5 
825 1060 ‘~ 
827.5 1045 
827.5 1047.5 
827.5 1050 
827.5 1052.5 
827.5 1055 
827.5 1057.5 
830 1042.5 
830 1045 
830 1047.5 
830 1050 
830 1052.5 
830 1055 
832.5 1037.5 
832.5 1040 
832.5 1042.5 
832.5 1045 
832.5 lM7.5 
832.5 1050 
832.5 1052.5 
835 1035 
835 1037.5 
835 1040 
835 1042.5 
835 1045 
835 1047.5 
837.5 1032.5 
837.5 1035 
837.5 1037.5 
837.5 104G 
837.5 1042.5 
840 1027.5 

Soil Sarglt Analysis Estiwttd Ra-226 Concentration in Soil 
Ra-226 (rCi/g +/- P-Siwa) bCi/9 In-situ) 

(See Note 11 Eke Nott 21 

3.4 +/- 0.3 

5.2 +I- 0.5 

0.8 +I- 0.1 

6.5 +I- 0.7 

5.5 t/- 0.6 

1.1 t/- 0.1 

1.6 +I- 0.2 

5.0 +/- 0.5 

5.5 +I- 0.5 

0.7 +I- 0.1 

3.8 tf- 0.4 

5.5 +I- 0.5 

0.9 t/- 0.1 

1.4 
1.8 
3.3 
2.6 
2.2 
1.3 
3.4 
2.1 
2.2 
1.4 
1.7 
3.8 
2.6 
2.7 
3.1 
1.4 
2.0 
4.1 
2.6 
2.9 
3.3 
1.4 
1.9 
2.2 
2.9 
1.6 
3.3 
2.1 
1.4 
3.0 ’ 
3.3 
2.7 
3.6 
2.3 
1.1 
3.0 
2.4 
3.7 
2.5 
1.2 
1.7 

1- Soil sawlts Proctsstd. thtn placed in wrinelli beakers for analysis using a high rtsolution g--ray spectrometer. 
2- In-situ reasurtrents using a 5cr x 5ca NaI(T1) dtttctor. 
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TABLE 6-75 (continued; 

Parcel No. 29 owed by Borough of Riddltstx 

Post Remedial Action Ra-226 Soil Conctntration in SawIts Collected at 5 Hettr Inttrvals 
and Estimattd Ra-226 Soil Conctntration at 2.5 Rettr Intervals Based on In-situ tleasurements 

Site Grid Coordinatts 
North-South CasHlest 

840 1030 
840 1032.5 
840 1035 
840 1037.5 
840 1040 
842.5 1027.5 
842.5 1030 
842.5 1032.5 
842.5 1035 , 
842.5 1037.5 
815 1020 
845 1022.5 
845 1025 
845 1027;5 
845 1030 
845 1032.5 
847.5 1015 
847.5 1017.5 
847.5 1020 
847.5 1022.5 
847.5 1025 
847.5 1027.5 
847.5 1030 
850 1005 
850 1007.5 
850 1010 
850 1012.5 
854 1015 
850 1017.5 
850 102G 
850 1022.5 
850 1025 
652.5 1002.5 
852.5 1005 
852.5 1007.5 
852.5 1010 
852.5 1012.5 
852.5 1015 
852.5 1017.5 
852.5 1020 
652.5 1022.5 

Soil Sawlt Analysis Estirattd Ra-226 Concentration in Soil 
Ra-226 bCi/g t/- 2-Sisaal I&i/9 In-situ) 

(See Note 11 (See Note 2) 
---- 

3.3 
2.4 
3.5 
3.6 
1.2 

3.4 +I- 0.3 3.5 
2.4 

7.9 +I- 0.8 4.1 
1.5 
1.3 
1.8 
3.7 
3.1 
2.5 
3.7 
1.5 
1.6 

7.1 +/- 0.5 3.3 
3.6 

3.9 +I- 0.4 2.4 
3.1 

8.9 +I- 0.9 3.6 
1.5 
2.1 
1.8 
1.7 
1.6 
3.6 
3.7 
2.5 
2.2 
1.4 

4.3 +I- 1.4 1.7 
2.4 

1.5 tt- 0.2 2.1 
2.5 

3.6 tl- 0.4 2.4 
2.4 

0.9 +I- 0.1 2.5 
1.4 

0.4 +I- 0.1 1.0 

1- Soil samplts Processedr then Placed in wrinelli beakers for analysis using a high rtsolution saw-ray spectrometer. 
2- In-situ wasurtments using a 5cr x 5cr NaI(T1) detector. 
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TABLE 6-75 (continued) 

Parcel No. 29 owned br Eoroush of Widdlescx 

Post Remedial Action Ra-224 SoiT Concentration in Sawles Collected at 5 Mer Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 tleter Intervals Based on In-situ Heasurerents 

Site Grid Coordinates 
North-South East-West 

8% 1002.5 
855 1005 
855 1007.5 
855 1010 
855 1012.5 
855 1015 
855 1017.5 
855 1020 
857.5 1002.5 
857.5 1005 .~ 
851.5 1007.5 
857.5 1010 
851.5 1012.5 
857.5 1015 

Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
Ra-226 t&i/g +f- 2Sismal bCil9 In-situ) 

(See Note 11 (See Note 21 
-- 

0.5 
0.7 
0.5 
0.5 
0.6 
0.8 
1.4 
0.6 

0.4 +/- 0.1 1.4 
1.6 

0.8 +f- 0.1 1.6 
1.5 

1.3 +/- 0.1 1.5 
1.2 

l- Soil rawles processed, then Placed in rarinelli beakers for analysis usins a high resolution gamma-ray spectrometer. 
2- In-situ measurewnts usins a 5cr x 5cr NaI(T11 detector. 
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TABLE 6-76 
Parcel No. 29 omned br Borough of Hiddltsex 

Post Remedial Action External Gaua-rav Exposure Rate Measured at 10 tleter Intervals 

Site Grid Coordinates Exposure Rate 
North-South EastSkrt (micro R/hr) 

Gee Note 1) 
m- 

815 1065 11.6 
815 1075 11.2 
815 1085 12.5 
815 1095 13.7 
815 1105 13.6 
815 1115 14.1 
825 1055 10.6 
835 1035 12.1 
835 1045 12.0 .: 
845 1025 11.5 
855 1005 9.1 
855 1015 9.3 

Average micro R/hr 11.8 

Note l- Range in background W-ray exposure rates for the Hiddlesex area is 3.4-13 micro R/hr. 
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4 TABLE 6-77 

SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 
PARCEL No. 29 OWNED BY BOROUGH OF M IDDLESEX 

Radium-226 
(pCi/g 5 16) 

Number of 
Points. 

Average* 2.3 + 0.9 162 - 

Maximum per 100 m2* 2.9 + 0.7 - 17 

Minimum per 100 m  2, . . 1.7 + 0.8 21 - 

Soil Sample Average** 3.5 + 2.6 43 - 

* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 

I 
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6.36 PARCEL NO. 30 

Radiological testing of property owned by Edward H. Phillips; 
Parcel 30, Lot 1, Block 344, Borough of Middlesex, New Jersey 
(Figure 6-l) indicated that no remedial action was necessary. 

Based onmeasurements made in 1978 as part of the engineering 
assessment for property in the vicinity of the former MSP, portions 
of Parcel 30 were initially designated as requiring remedial 
action. During Phase II surveys were made in all identified 
excavation areas to more clearly define the boundaries of excavation 
(5 pCi/g radium-226 plus background isoline). Data collected by in 
situ gamma measurements and soil sample analyses indicated that no 
remedial action was necessary. 

The location of Parcel 30 is shown in Figure 6-59. Data collected 
by in situ gamma measurements and soil sample analyses are presented 
in Table 6-78. Soil sample data are shown in Figure 6-60. The 
average radium-226 concentration in soil over the area surveyed was 
3.6 pCi/g based on analyses of soil samples. Based on in situ gamma 
measurements, the average concentration of radium-226 in soil was 
2.9 pCi/g. 

External gamma exposure rate measurements are reported in Table 6-79 
and Figure 6-61. The average external gamma exposure rate in the 
remedial action area was 11.4 uR/h which is below the remedial 
action criterion of 20 ,uR/h plus background. 

Summaries of confirmatory data are presented in Table 6-80. Based 
on in situ gamma measurements, the maximum radium-226 concentration 
per 100 m2 was 3.1 pCi/g. The data presented demonstrate that 
remedial action criteria were met: thus, cleanup was not required. 
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PARCEL 30 

NOW  hrk.1 Rd . 

FIGURE 6-59 LOCATION OF PARCEL 30 
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Post Remedial Action Ra-226 Soil Concentration in Saa~lcs Collected at 5 Reter Intervals 
and Estiuted Ra-226 Soil Concentration at 2.5 Reter Intervals Rased on In-situ tkasurerents 

Site Bid Coordinates 
North-South EastSlcst 

k 815 
815 I-'- 815 

Y 815 
e 815 
b 815 
k 815 
II 815 

817.5 P 817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
822.5 
822.5 
822.5 
822.5 
822.5 
822.5 
822.5 
822.5 
825 

Soil Suple Arralvsis Gtiuted Ra-226 Concentration in Soil 
k-226 (pCi/s +I- P-Simal bCi/9 In-situ) 

(See Note 11 (See Note 21 

1117.5 
1120 
1122.5 
1125 
1127.5 
1130 
1132.5 
1135 
1112.5 
1115 
1117.5 
1120 
1122.5 
1125 
1127.5 
1130 
1132.5 
1135 
1137.5 
1140 
1120 
1122.5 
1125 
1127.5 
1130 
1132.5 
1135 
1137.5 
1140 
1142.5 
1145 
1147.5 
1132.5 
1135 
1137.5 
1140 
1142.5 
1145 
1147.5 
1150 
1142.5 

6.2 +I- 0.6 

6.1 +I- 0.6 

4.7 tf- 0.5 

1.2 t/- 0.1 

2.1 +I- 0.2 

1.3 +I- 0.1 

1.1 +/- 0.1 

2.8 +I- 0.3 

7.0 tt- 0.7 

5.6 +I- 0.b 

3.7 
3.8 
2.8 
2.8 
2.1 
1.5 
1.5 
1.3 
2.7 
2.1 
2.8 
2.5 
3.6 
3.2 
3.4 
3.6 
2.7 
1.8 
1.6 
1.7 
2.7 
2.9 
3.2 
3.9 
4.4 
4.5 
3.6 
2.2 
3.1 
2.1 
1.7 
1.5 
2.2 
3.9 
4.6 
4.4 
3.6 
2.1 
1.5 
3.3 
2.1 

1- Soil sanples Processed, then placed in urinelli beakers for analysis using a high resolution w-ray spectrometer. 
2- In-situ wasurewnts using a 5cr x 5cr NaI(T11 detector. 
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TABLE 6-78 (continued) 
Parcel No. 3 ouned br Edward H. Phillips 

Post Remedial Action h-226 Soil Concentration in Sables Collected at 5 Meter Intervals 
l d.Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-situ Measurebents 

Site Grid Coordinates 
North-South East-Uest 

Soil Sample Lnalvsis 
L-226 bCil9 +I- 2-Si9na) 

(See Note 1) 

825 1145 
825 1147.5 
825 1150 
827.5 1147.5 1.3 +I- 0.2 
827.5 1150 

Estimated Ra-226 Concentration in Soil 
bCi/9 In-situ) 

(See Note 2) 

3.9 : 
3.0 
3.3 
2.6 
3.4 

1- Soil swles Processed, then placed in winelli beakers for analysis using a high resolution paw-ray spectrometerm 
2- In-situ measurements using a 5cr x 5cr HaI detector. 
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TABLE 6-79 
Parcel No. 30 ouned br Edward IL Phillirs 

Post Remedial Action External Gama-ray Exposure Rate tleasured et 10 Meter Intervals 

Site Grid Coordinates 
North-South EastiIest 

Exposure Rate 
(micro Whr) 
(See Note 1) 

815 
815 

1125 13.2 
1135 9.5 

Average micro R/hr 11.4 

Note 1- Range in background Gama-ray exposure rates for the lliddlesex area is 3.4-13 micro Rlhr. 
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TABLE 6-80 
SUMMARY OF CONFIRMATORY SOIL ANALYSES ON 

PARCEL No. 30 OWNED BY EDWARD H. PHILLIPS 

Radium-226 Number of 
(pCi/g 2 1~) Points 

Average* 2.9 + 0.9 - 

Maximum per 100 m 2, .i 3.1 + 0.7 - 

Minimum per 100 m2* 2.8 + 0.8 - 

Soil Sample Average** 3.6 + 2.6 - 
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* Based on a series of in situ gamma measurements made at 2.5-m 
intervals using a 5 x 5 cm NaI detector. 

** Based on soil samples collected at 5-m intervals and analyzed in 
the laboratory using a lithium-drifted germanium Ge(Li) detector. 
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6.37 PARCEL NO. 31 

Property owned by Dewitt Industries: Parcel 31, Lot SA, Block 371, 
Borough of Middlesex, New Jersey (Figure 6-l) was not included in 
this contract. 

Originally Parcel 31 was identified as possibly requiring remedial 
action to meet criteria specified by DOE. Subsequent evaluation of 
data by FBDU demonstrated that remedial action criteria were met; 

thus, Parcel 31 was deleted from the list of properties designated 
as requiring remedial action. 
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6.38 PARCEL NO. 32 

Property owned by Kays; Parcel 32, Lot lA, Block 287, Borough of 

Middlesex, New Jersey (Figure 6 -1) was decontaminated during 1980 as 

part of Phase I. No further remedial action was required during 

Phase II (Ref. 5). 
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6.39 PARCEL NO. 33 

Radiological testing of property owned by Walter Williams (X-ray 
Solutions): Parcel 33, Lot 2A, Block 287, Borough of Middlesex, New 
Jersey (Figure 6-l) indicated that no remedial action was necessary. 

Based on measurements which had been made in 1978 as part of the 
engineering assessment for property in the vicinity of the former 
MSP, portions of Parcel 33 were initially designated as requiring 
remedial action. During Phase II, surveys were made in all 
identified remedial action areas to more clearly define the 
boundaries of excavation (5 pCi/g radium-226 plus background 

isoline). Data collected by in situ gamma measurements and soil 
sample analyses are presented in Table 6-81. Soil sample data are 
shown in Figure 6-62. The average radium-226 concentration in soil 
over the area where remedial action was initially recommended was 
1.9 2 2.4 pCi/g and the maximum observed concentration was 3.7 + 2.0 - 
PWg. (Uncertainty expressed as the 95 percent confidence 
interval.) Based on in situ gamma measurements, the average 
concentration of radium-226 in soil was 1.2 pCi/g and the maximum 

radium-226 concentration was 2.1 pCi/g. The uncertainty of these 
estimated radium-226 soil concentrations is 2 50 percent at the 95 
percent confidence interval. As a result of these surveys, it was 
determined that cleanup was not required on this parcel. 
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FIGURE 6-62 PARCEL 33, RADIUM-226 CONCENTRATION IN SOIL IN pCi/g 
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TABLE 6-81 
Parcel No. 33 owned by Walter Williams (X-ray Solutions) 

Site Grid Coordinates Soil Sample Analysis Estimated Ra-226 Concentration in Soil 
North-South East-West Ra-226 (pCi/g) (pCi/g In-situ) 

(See Note 1) (See Note 2) 

916.5 38.0 1.5 
920.0 32.5 1.9 
920.0 35.0 1.0 
920.0 37.5 1.5 
920.0 40.0 
922.5 32.5 i-t 
922.5 35.0 2:1 

922.5 37.5 922.5 40.0 I:f 
925.0 30.0 1.1 
925.0 32.5 0.8 
925.0 35.0 1.3 
925.0 37.5 0.7 ,< 
925.0 40.0 . 0.9 
925.5 36.0 3.7 
926.5 34.0 1.3 
927.5 30.0 1.0 
927.5 32.5 0.6 
927.5 35.0 0.4 
927.5 37.5 0.7 
927.5 38.0 3.1 
927.5 40.0 0.6 
930.0 30.0 1.2 
930.0 32.5 0.9 
930.0 35.0 
930.0 37.5 
930.0 40.0 
932.5 32.5 1.1 
932.5 37.5 0.5 

post Remedial Action Ra-226 Soil Concentration in Samples Collected at 5 Meter Intervals 
and Estimated Ra-226 Soil Concentration at 2.5 Meter Intervals Based on In-Situ Measurements 

l- Soil samples (in an as collected condition) analyzed for Ra-226 using a 1Ocm x 1Ocm 
NaI(T1) detector and multi-channel analyzer system. On-site Middlesex rapid scan technique. 

2- In-situ measurements using a 5cm x 5cm NaI (Tl) detector. 
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CALIBRATION OF IN SITU GAMMA MEASUREMENTS 

Compliance with the remedial action criterion for radium in soil has 
historically been determined based on laboratory analysis of soil 
samples. The criterion for radium-226 in soil applied during Phase 
II was based on concentrations averaged over loo-m2 areas. This 
concept is now utilized by EPA in 40 CFR 192. 
evaluate any loo-m2 

To adequately 
area, several samples must be collected or 

measurements made to provide an adequate database. Typically, at 
least 25-30 samples per area or parcel are required to provide an 
adequate statistical basis. 
of soil samples per loo-m2 

The collection of such a large number 
area would have been costly. To limit 

cost while still maintaining an adequate database, in situ gamma 
measurements were"utilized for confirmation analyses. 

The sampling and measurement scheme used during Phase II included 
25 in situ gamma measurements, 
rate measurement per loo-m2 

four soil samples and one exposure 
area. 

The calibration of the NaI detector system used to make in situ 
gamma ray measurements was based on a comparison of soil sample data 
and in situ gamma measurements from five selected locations on or 
near the former MSP. At each calibration plot nine in situ gamma 
measurements were made and 5 to 32 soil samples collected as shown 
on Figure A-l. The average count rate from in situ gamma 
measurements was plotted versus the average concentration in each 
area based on soil sample analyses as presented in Figure A-2. The 
least squares fit methodology was utilized to compute the best fit 
to the data. The resulting calibration factor was: 

c = G-1000 
1400 

where C = concentration in pCi/g 
G = Gross count rate in CPM 

. 

The correlation of fit to these data was 0.98. Consequently, this 
calibration factor was used throughout Phase II to evaluate in situ 
data. 

To further test the correlation between in situ gamma measurements 
and soil sample analyses, data from a sixth area on the former MSP 
Site were included. Based on data collected by EG&G, the average 
radium-226 concentration in the sixth area was 49 pCi/g. As 
presented on Figure A-2, the concentration in the area based on 
in situ gamma measurements was 42 pCi/g. 
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In situ gamma ray measurements in CPM 

Estimated concentrations, (pCi/g), based on in situ gamma 
measurements are shown in parentheses 

\, I--, , I I ) 

Soil sample results (pCi/g) include soil from grouhd surface 
to a depth of 15 cm 

FIGURE A-l CALIBRATION PLOT WITH IN SITU GAMMA MEASUREMENTS 
AND SOIL SAMPLE CONCENTRATIONS 
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The soil samples collected from the five original calibration plots 
also demonstrated the heterogeneity of the contamination at the 
former MSP and how misleading individual soil samples can be when 
evaluating radium concentrations in soil. 

The example data presented in Figure A-l demonstrate the variations 
that can occur. Based on soil samples, if taken randomly within 
1 ft of the center of the example area, the concentration could 
range from 3.7 to 8.9 pCi/g (a factor of 2.4). The comparison of‘an 
average concentration of 4.9 pCi/g based on soil sample data, with a 
concentration of 4.4 pCi/g based on in situ gamma ray measurements, 
indicates that a good correlation exists between the two measurement 
techniques for large area averaging. 

In areas of heterogeneous contamination, characteristic of most 
FUSRAP sites, in situ gamma measurements for confirmation analyses 
provide a cost-effective alternative to soil sampling. In addition, 
in situ gamma measurements provide a better evaluation of 
contamination levels than do discrete soil samples for these 
contamination characteristics. 

While the confirmation analyses at FUSRAP sites consist of in situ 
gamma measurements, soil sample data and external gamma exposure 
rate measurements, emphasis is on in situ gamma measurement data. 
Soil samples were collected on a limited basis to corroborate in 
situ data. 
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MEASUREMENTS OF RADIATION LEVELS AND RADIUM-226 
CONCENTRATIONS FOLLOWING REMEDIAL ACTION 

This appendix complements the data presented in Section 6.0 of this 
volume. These tables include on-site rapid scan measurements of 
radium-226 concentrations in soil, beta-gamma dose rates, and in 
situ gamma count rates. 

ZAMPLING GRID 

Prior to initiation of Phase II remedial action, a 10 x 10 m grid 
system was established on all areas included in the remedial action 
plan. Each 10 x 10 m grid block was further divided into 
2.5 x 2.5 m sections as shown in Figure 3-l of this volume. 

SOIL SAMPLE COLLECTION AND FIELD COUNTING 

Soil samples were collected at the center of the 25-m2 blocks 
within each loo-m2 grid area. Samples included all soil from the 
surface to a depth of 15 cm over a lo-15 cm diameter area. Each 
sample was collected in a l/2-gal polyethelene-lined metal can and 
labeled. Samples were transported to the field laboratory for rapid 
gamma scan analysis using an array of one 10 x 10 cm and four 5 x 
7.5 cm NaI crystals coupled to a Nuclear Data Model 6610 computer 
and multi-channel analyzer. Typically, the rapid scan system has a 
minimum detection capability of 1 pCi/g radium -226 when utilizing a 
lo-min count, as was used during Phase II. Backfilling commenced 
once evaluation of in situ gamma measurements and rapid scan data 
indicated that the area met the remedial action criterion. Data 
from field analysis of soil samples are presented in the following 
tables. 

SURFACE BETA-GAMMA RADIATION SURVEY 

Surface beta-gamma measurements were made using an Eberline HP-210 
thin-window Geiger-Mueller probe attached to a portable rate 
meter/scaler to provide a digital readout. These post remedial 
action measurements were made at each 5 x 5 m grid point to provide 
a thorough survey. They were not used in determining the adequacy 
of the remedial action. A calibration factor of 1158 cpm/mrad/h was 
used to convert the data from count rates to beta-gamma dose rates. 
The dose rates are presented in the following tables. 

IN SITU GAMMA MEASUREMENTS TO DETERMINE COMPLIANCE 

In situ gamma measurements were used to determine the average 
radium-226 soil concentration after remedial action was completed. 
In situ gamma measurements. were made on the 2.5-m grid points using 
a portable gamma survey system consisting of a 5 x 5 cm NaI crystal 
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(Rberline SPA-3) and a digital rate meter/scaler (Eberline model 
PRS-1). The detector was mounted on a tripod with lead side 
shielding 1.25 cm thick and was positioned 30 cm above the soil 
surface. The data are presented in the following tables as gamma 
count rates. The data are presented in Section 6.0 of this volume 
as estimated radium-226 concentrations in soil. 
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TABLE B-l 

Parcel Ho. 1 omed by Clement and Helen Ianiero including adjacent Borough Easement .. . 

lteasurmnt of Radiation Levels and Ra-226 Concentrations Follorins Remedial Action 

Site Grid Coardinatrs 
North-South Qst-Mest 

Ra-226 Soil Concentration Beta-&ma Dose Rate In-situ Gama-rrv 
bCil9 +/- Z-Sim) at Ground Surface Intensity at 12 inches 

Gee Note 1) lRod/hr (See Note 2) CPtl (See Note 3) 

895 60 
895 62.5 
895 b5 
895 67.5 
895 70 
895 72.5 
895 75 
895 77.5 
895 80 
895 82.5 .* ’ 
895 85 
8% 87.5 
895 90 
895 92.5 
895 95 
895 97.5 
897.5 60 
897.5 62.5 
897.5 65 
897.5 67.5 
897.5 70 
897.5 72.5 
897.5 75 
897.5 77.5 
897.5 80 - 
897.5 82.5 
897.5 85 
897.5 87.5 
897.5 90 
897.5 92.5 
897.5 95 
897.5 97.5 
900 60 
900 62.5 
900 b5 
904 67.5 
900 70 
900 72.5 
900 75 
900 77.5 
900 80 
900 82.5 

3.7 +I- 0.3 

3.3 +I- 0.3 

1.5 +/- 0.2 

1.7 +I- 0.2 

3.7 t/- 0.3 

1.7 +I- 0.2 

0.6 +I- 0.2 

0.7 +I- 0.2 

0.08 
0.05 
0.05 
0.05 
0.06 
0.05 
0.05 
0.07 
0.04 
0.04 
0.04 
0.07 
0.1 
0.08 
0.07 
O.Ob 
0.06 
0.07 
0.07 
0.12 
0.04 
0.07 
0.09 
0.11 
0.07 
0.15 
0.08 
0.0% 
0.05 
0.05 
0.08 
0.06 
0.07 
0.09 
0.07 
O.Ob 
0.08 
0.07 
0.08 
0.06 
0.09 
0.08 

5472 
4Bb 
4516 
376 
4074 
3596 
4028 
3450 
4033 
408S 
4054 
4552 

4518 
4545 
4304 
4818 
4626 
#?I2 
5708 
6450 
5322 
3974 
3932 
4414 
4932 
5&24 
4318 

4062 
4054 
4Q42 
4242 
4642 
6440 
4444 
4110 
4294 
3994 
4094 
4734 
4878 

------ -----_- -e 

1- Soil samples (in an as collected condition) l nal.Yzed for b-226 usiks a 1Ocm x lOc& NaI(Tl) detector and rulti-channel 
analyzer system. On-site lliddlesex rapid scan technique. 

2- Thin-uindou @I detector (Eberline HP-210) used at ground surface to deteroirle beta-saw dose rate (1153 CFtVaJ?ad/hr). 
3- Game-ray detector used for this wasureaent uas a 5ca x 5~0 NaI(T1) crustal (Eberline SPA-3) on tripod with 1.25 ca 

lead side shielding and digital readout (Eberline Ratewter Scaler FIG-l). 
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TABLE B-l (continued) 
Parcel No. 1 ouned by Clement urd Holen Ianiero including adjacent Borough Gsement 

kasurment of Radiation Levels and Ra-22b Concentrations Following Remedial Action 

Site Srid Coordinates 
Bktrth-South East-Most 

G-226 Soil Concentration Madiana Dose Rate In-situ’ Gamsa-ray 
(&i/r +I- 2-Si9m) at Ground Surface Intensity at 12 inches 

(See Mote 1) &ad/hr (See Note 2) CPN (See Note 3) 

900 85 
900 87.5 
900 90 
900 92.5 
900 95 
900 97.5 
902.5 60 
902.5 62.5 
902.5 b5 
902.5 67.5 
902.5 70 
902.5 72.5 
902.5 75 
902.5 77.5 
902.5 80 
902.5 82.5 
902.5 85 
902.5 87.5 
902.5 90 
902.5 92.5 
902.5 95 
902.5 97.5 
905 61) 
905 b2.5 
905 65 
905 67.5 ,. 
905 70 
905 72.5 
905 75 
905 77.5 
905 80 
905 82.5 
905 85 
905 87.5 
905 90 
905 92.5 
905 95 
9% 97.5 
907.5 60 
907.5 b2.5 
907.5 65 
907.5 67.5 

2.7 +I- 0.3 

1.4 +I- 0.3 

_’ 1.8 +/- 0.3 

1.0 +/- 0.2 

4.5 +I- 0.4 

4.b +I- 0.4 

1.5 +I- 0.3 

0.7 +I- 0.3 

3.0 +I- 0.3 

1.3 +/- 0.3 

0.09 
0.1 
0.06 
0.06 
0.12 
0.06 
0.06 
0.08 
0.07 
0.06 
0.11 
0.14 
0.11 
0.08 
0.06 
0.12 
0.16 
0.12 
0.07 
0.08 
0.04 
0.04 
0.07 
0.09 
0.05 
0.06 
0.05 
0.07 
0.06 
0.11 
0.09 
0.11 
0.08 
0.11 
0.06 
0.09 
0.06 
0.04 
0.05 
0.1 
0.08 
0.08 

4016 
4678 
5216 
5096 
4734 
5128 
7172 
b522 

4X% 
4742 
4590 
4232 
3924 
4004 

3772 
4316 
5174 

5078 
5442 
4546 

4290 
4652 

5624 
7448 

l- Soil saWcs (in an as collected condition) analyzed for G-226 using a 1Ocm x 1Ocr Nal(T1) detector and multi-channel 
analyzer system. On-site lliddlesex rapid scan technique. 

2- Thinlrindou Gil detector (Eherline W-210) used at ground surface to determine beta-sama dose rate (1158 WtMIad/hr). 
3- Gama-rau detector used for this measurement ~1s a SCB x 5cr NaI(T1) crystal Kberlinc SPA-31 on tripod uith 1.25 co 

lead side shielding and digital readout (Eberline Ratewter Scaler I%!+1). 

Page 2 of 7 
B4 

- 
-. - -- 



TABLE B-l (continued) ' 
Parcel No. 1 omed by Clewnt and Helen Ianiero including adjacent Borough Easeaent 

I 
I _ 
1 tleasurercnt of Radiation Levels and Ra-226 Concentrations Following Rewtedial Action 

Site Grid Coordinates 
North-South East-West 

907.5 70 
907.5 72.5 
907.5 75 
907.5 77.5 
907.5 80 
907.5 82.5 
907.5 85 
907.5 87.5 
907.5 90 
907.5 92.5 
907.5 95 
907.5 97.5 
910 60 
910 62.5 
910 65 
910 67.5 
910 70 
910 72.5 
910 75 
910 77.5 
910 80 
910 82.5 
910 85 
910 87.5 
910 90 
910 97.5 
912.5 60 
912.5 62.5 
912.5 65 
912.5 67.5 
912.5 70 
912.5 72.5 
912.5 75 
912.5 77.5 
912.5 80 
912.5 82.5 
912.5 85 
912.5 87.5 
912.5 90 
912.5 97.5 
915 57.5 
915 60 

k-226 Soil Concentration 
Hi/9 +/- 2-Sigma) 

(See Note 1) 

2.0 +I- 0.3 : 

0.9 +I- 0.3 

2.9 +I- 0.3 

13.4 +I- 1.0 

2.3 +I- 0.3 

1.6 +I- 0.3 

2.7 +I- 0.3 

2.8 +I- 0.4 

3.0 +/- 0.3 

1.5 +I- 0.3 

2.0 +I- 0.3 

2.8 +I- 0.3 

0.8 +/- 0.3 

Beta+Zama Dose Rate 
at Ground Surface 

mRadlhr (See Note 2) 
----- 

0.12 
.0.08 
0.w 
0.07 
0.1 
0.09 
0.14 
0.13 
0.07 
0.07 
0.06 
0.07 
0.17 
0.06 
0.09 
0.08 
0.09 
0.03 
0.06 
0.1 
0.09 
0.13 
0.09 
0.07 
0.13 
0.07 
0.07 
0.08 
0.07 
0.11 
0.03 
0.07 
0.07 
0.06 
0.07 
0.03 
0.05 
0.1 
0.08 
0.09 
0.06 
0.06 

In-situ Gama-ray 
Intensitv at 12 inches 

CF’?l (Set Ncte 3) 
-- ---------- 

4Lml 
4654 
4442 

5110 
5450 
7433 
7850 
4044 
3564 
3w 
431C 
7302 
4802 
4752 
3976 
5%X 
52% 
4254 

4248 

6210 
b172 
6278 
4’332 
533 
4724 
4972 
4!30 
4786 
5074 
56% 
3%:’ 
4104 
4736 
4b36 
3328 

5212 
465: 
5432 
325b 
3598 

-------- _--_-___-----------_-------------- 
l- Soil SUPICS (in an as collected condition) analyzed for Ra-226 using a 1Oca x 10~~ NaI(Tl) detector and oulti-cbanacl 

analyzer system. On-site Hiddlesex rapid scan technique. 
2- fhin-uindou G?l detector (Eberlinc )P-210) used at wound surface to deterrine beta-mma dose rate (1158 &/&ad/hr). 
3- Gama-ray detector used for this wasurcrent ws a 5cr x 5cr NaI(TlI crystal (Eberlint SPII-3) on tripod uith 1.X elk 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-1 tcontinued) 

Parcel No. 1 wnd )r Clewit and #lea hniwo includiw l dJacent Boroush Easement 

kuurement of Radiation Levels and Ra-226 Concentrations Follwinr Remedial ktion 

. . 

Site Orid Ceordinates 
Nortksouth East-uort 

Ra-226 Soil Concentration BetMama Dose Rate In-situ’Gama-ray 
irCi/r t/- 2-Simal at Sround Surface Intensity at 12 inches 

Bee We 1) &tad/b (See Note 21 CPM (See Rote 3) 

915 b22.5 
915 65 
915 67.5 
915 70 
915 72.5 
915 75 
915 77.5 
915 80 
915 82.5 
915 85 
915 87.5 
915 90 
915 97.5 
917.5 57.5 
917.5 60 
917.5 b22.5 
917.5 65 
917.5 67.5 
917.5 70 
917.5 72.5 
917.5 75 
917.5 77.5 
917.5 80 
917.5 82.5 
917.5 85 
917.5 .87.5 
917.5 m 
917.5 97.5 
920 57.5 
920 60 
920 62.5 
920 65 
920 80 
920 82.5 
920 85 
920 87.5 
920 90 
920 92.5 
920 95 
920 97.5 
922.5 57.5 
922.5 60 

1.2 +/- 0.2 

0.5 tl- 0.2 

1.1 tt- 0.2 

0.9 +I- 0.3 

1.0 +I- 0.2 

1.0 +/- 0.2 

1.6 +I- 0.2 

1.3 t/- 0.2 

1.1 t/- 0.3 

0.05 
0.04 
0.04 
0.08 
0.06 
0.05 
0.07 
0.06 
0.08 
0.03 
0.07 
0.12 
0.1 
0.02 
0.07 
0.06 
0.08 
0.06 
0.06 
0.07 
0.04 
0.05 
0.07 
o.ob 
0.06 
0.09 
0.14 
0.07 
0.07 
0.04 
0.05 
0.06 
0.07 
0.06 
0.06 
0.06 
0.08 
0.08 
0.07 
0.08 
0.07 
0.04 

3672 

3914 
4296 
4544 
4164 
4594 

4914 
3670 
3594 
3740 
4244 
4128 
3750 

5120 
4132 

: WI mules (in an as collected condition) analyzed for Ra-226 wins a 1Ocm x 1Ocm M(T11 detector and multi-channel 
vrlntc system. On-site Riddlesex ruid scan technique. 

> Wmiadoa M detector (E&line W-210) used at wound surface to determine beta-s- dose rate (1158 CPHMadlhr). 
9 MY detector used for this measurement uas a 5cr x 5cm NaI(Tl) crystal (Eberline SW-3) on tripod uith 1.25 CD 

kd side shieldim and digital readout Kberline Ratemeter Scaler IRS-l). 
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TABLE B-l (continued) 

Parcel No. 1 tantd bu Cltmtnt and HtItn lrnitro includint l u,iacent krouoh astwnt 

Ht,osurtnnt of Radiation Ltvtlr and Ra-226 Concentrations Follouint Rmdirl Action 

, 

Sitt Grid Coordinotts 
WorthSouth East-Utst 

922.5 
922.5 
922.5 
922.5 
922.5 

FE:: 
922.5 
922.5 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
925 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
927.5 
930 

Ra-226 Soil Conctntrrtion Btta-Dama Dose Ratt I n-situ Gama-ray 
bCi/9 +/- 2-Sirma) at Dround Surface Inttnsitv at 12 inchts 

Ktt Nott 11 tiad/hr (kc Nott 21 CPN Ete Nott 31 
m- -- 

62.5 
80 
82.5 
8s 
87.5 

g.5 
95 
97.5 ‘a 
60 
62.5 
b5 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 ‘.. 
95 
97.5 
60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
e5 
87.5 
90 
92.5 
95 
97.5 
bo 

1.0 +/- 0.3 1 

0.7 +I- 0.2 

1.0 +/- 0.2 

0.b +I- 0.2 

0.8 +I- 0.2 

2746 
41?6 
4264 
4042 

4796 
4264 
3934 
3918 
4540 
545e 
6252 
49& 
4353 
3796 
5256 
49% 
4154 
4106 
4718 
3742 

1.2 +I- 0.3 

1.6 +/- 0.2 

1.3 +/- 0.3 

1.6 +t- 0.3 

1.1 +/- 0.2 

0.9 +/- 0.2 

1.2 +/- 0.2 

0.8 +I- 0.2 

0.05 
0.07 
0.07 
0.05 
0.1 
0.07 
0.06 
0.08 
0.04 
0.07 
0.09 
0.08 
0.06 
0.05 
0.06 
0.07 
0.08 
0.05 
0.07 
0.08 
0.05 
0.05 
0.09 
0.06 
0.04 
0.14 
0.08 
0.07 
0.07 
0.08 
0.04 
0.07 
0.07 
0.06 
0.04 
0.05 
0.07 
0.07 
0.05 
0.06 
0.07 
0.08 

349L 
4274 
4232 
4X4 
7bYO 
4324 
4320 
4924 
4722 
4462 
4840 
4M’J 
XX.4 
372 
3520 
3752 
343 
3640 
3.622 
3944 
5312 

I- Soil sawlts (in an as colltcttd condition) analyzed for Ra-226 using a loco x 1Ocr NaItTl) detector and eulti-channel 
rntlvrtr wsttr. On-sitt tliddltstx rapid scan ttchnisue. 

2- Thin-uindor M detector (Ebtrlint W-2101 used at wound surface to deter&ins btta-mmm dose rate Ill58 CPHlmRadlhrl. 
3- Da&-ray dtttctor ustd for this wasurcwnt ws a 5cr x 5cs NaI(Tl1 crystal (Eberlint SPA-31 on tripod with 1.25 elk 

lead side shitldins and digital rtadout (Ebtrline Ratemeter Scaler m-11. 
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TABLE B-l (continued) 

PamI No. 1 tuned by Cleaent and Helm haitro including l diactnt Boromh Easement 

lleasurmnt of Radiation Levels and Ra-226 Conctntrgtions FoIlwing Rtudiel Action 

_ 

Sitt Grid Coordinates 
WorthSouth East-kst 

?30 62.5 
930 65 
930 67.5 
930 70 
930 72.5 
930 75 
?30 n.5 
930 80 
930 82.5 
930 85 
930 87.5 
930 90 
930 92.5 
930 95 
930 97.5 
932.5 bo 
932.5 62.5 
932.5 65 
932.5 67.5 
932.5 70 
932.5 72.5 
932.5 7s 
932.5 77.5 
932.5 80 
932.5 82.5 
932.5 85 
932.5 87.5 
932.5 90 
932.5 92.5 
932.5 95 
932.5 97.5 
935 57.5 
935 60 
935 b2.5 
935 65 
935 67.5 
935 70 
935 72.5 
935 75 
935 77.5 
935 80 
935 82.5 

Ra-224 Soil Conctntration Beta-Gama Dose Rate 
bCi/s +/- 2-Si9md at Ground Surface 

Bet Nott 1) rikdlhr Cltt Nott 21 

0.8 +I- 0.3 

1.7 +I- 0.3 

.O.b +I- 0.2 

0.5 +/- 0.2 

0.8 +I- 0.2 

1.2 +t- 0.2 

0.8 +I- 0.2 

1.0 +I- 0.2 

0.06 
0.08 
0.09 
0.07 
0.08 

0.07 
0.07 
0.07 

’ o.ob 
0.06 
0.06 
0.06 
0.06 
0.05 
0.08 
0.07 
0.07 
0.07 
0.07 
0.06 
0.08 
0.07 
0.05 
0.05 
0.06 
0.06 
0.06 
0.07 
0.04 
0.04 
0.06 
0.08 
0.07 
0.07 
0.05 
0.07 
0.04 
0.05 
0.04 
0.05 
0.05 

In-situ’ @ma-ray 
Inttnsitv at 12 inches 

Qtl Kitt Note 3) 
-- 

4180 
5132 
5138 
4558 
4620 

4072 
3970 
4132 

3854 
b72b 
4346 
4392 

4232 
3742 

3876 
4134 

3678 
3996 

- e-m--- 

1- Soil surlts (in an as colltcttd condition) aylvztd for Ra-226 using a 10~ x iOcu RaIiTll dettctor and multi-channel 
anulrttr srsttu. On-site Hiddlcstx rapid scan technisut. 

2- Thin-uindw Ql dttector (Ehtrlint HP-2101 ustd at wound surface to deterrint beta-saw dost ratt (1153 CFtWlad/hrI. 
3- Gama-ray dettctor used for this measurement uas a 5cu x 5cr RaIiTll crvstal (Ebtrlint SPA-31 on tripod rith 1.25 CRI 

ltad sidt shielding and digital readout Gbtrline Ratewttr Scaler RRS-Il. 
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TABLE B-l (continued) 

Parcel Nt. 1 tuntd br Clement and Htltn lrnitro includim adiactnt Borough Eastwnt 

lleasurement of Radiation Ltvtls and k-226 Conctntrrtions Follouins Rtwdial ktion 

Sitt Grid Coordinatts 
North-South Eastiiest 

i 935 

t 935 935 
935 
935 
935 

Ra-226 Soil Concentration 
bCi/9 +I- 2-Sirw) 6tt Nott 11 

937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
937.5 
940.0 
940.0 

05 
87.5 
90 
92.5 
95 
97.5 
57.5 
bo 
62.5 :i 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
57.5 

102.5 

0.6 +/- 0.2 

1.3 +/- 0.2 

0.4 +t- 0.2 

16.9 +I- 1.0 

0.4 +I- 0.2 

1.3 +/- 0.2 

0.1 +I- 0.3 

2.0 +t- 0.3 

0.b +I- 0.2 

Beta-Gamma post Rate 
at Ground Surfact 

mRad/hr (See Note 2) 

0.05 
0.05 
0.06 
0.04 
0.05 
0.07 
0.05 
0.06 
0.07 
0.05 
0.06 
0.1 
0.11 
0.05 
0.06 
0.04 
0.04 
O.Otl 
0.04 
0.05 
0.07 
0.07 
0.07 
0.15 
0.18 

In-situ k-ray 
Inttnsitv at 12 inchts 

CfY (Ste Note 3) 
-m-w 
3902 
4150 
4Cwl 

ii 
d 
II 
11 
II 
Ii 
11 

4222 t I 
:I 
'I' 

35e2 !, 
5854 
5436 
4484 * 

4714 
x0.3 
3732 
3944 
392% 
4002 
42% 
4726 

4264 
4310 
4448 
3976 

6124 
7522 

------- ----- ---------mm 

1- Soil sawlts (in an as collected condition) aralured for Ra-226 usins a 1Oca x 1Ocr kI(T1) detector and sulti-channel 
rnalrztr system. On-site lliddlestx rapid scan techniqut. 

2- Thinlrindou GH dttector (Ebtrline tP-210) used at ground surface to determine btta-tama dost rate (1158 CRlltiadlhr). 
3- W-ray dttector used for this wasurtwnt ws a 5cr x 5cr tkI(Tll crystal (Ebtrline SW31 on tripod with 1.25 ca 

lead side shielding and digital readout (Eberlint Ratemeter Scaler PtG-1). 
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TABLE B-2 

Parcel No. 2 tuned br Elizabeth Il. Kisrdw 

lkrurercnt of Radiation Ltvels and Ra-224 Conctntrations Follwint Rtmtdial Action 

Site Srid Coordinates 
North-South EastSkst 

870 60 
870 62.5 
870 65 
870 677.5 
870 70 
870 72.5 
870 75 
870 77.5 
870 80 
870 82.5 
870 85 
870 87.5 
870 90 
870 92.5 
870 95 
870 97.5 
872.5 60 
872.5 62.5 
872.5 65 
872.5 67.5 
872.5 70 . . 
872.5 72.5 
872.5 75 
872.5 n.5 
872.5 80 
872.5 82.5 
872.5 85 
872.5 87.5 
872.5 90 
872.5 92.5 
872.5 95 
872.5 97.5 
875 60 
875 62.5 
875 b5 
875 67.5 
875 75 
875 n.5 
875 80 
875 82.5 
875 85 
875 87.5 

lb-226 Soil Conctntration Beta-Gama Dost Rate 
trCi/g +J- 2-Sitma1 at Ground Surfact 

(Stt Note 11 &adfhr (Set Nott 21 

0.07 
0.07 
0.05 
0.08 
0.09 
0.07 
0.08 
0.07 
0.07 
0.07 
0.09 
0.06 
0.07 
0.06 
0.05 
0.03 
0.1 

3.8 +I- 0.3 0.11 
0.09 

5.1 +I- 0.4 0.14 
0.07 

0.5 +/- 0.2 0.04 
0.07 

0.b +I- 0.2 0.07 
0.06 

0.7 +/- 0.3 0.06 
0.08 

1.2 +I- 0.3 0.04 
0.04 

1.1 +I- 0.3 0.07 
0.06 

0.9 +/- 0.2 0.06 
0.1 
0.07 
0.08 
0.08 
0.06 
0.09 
0.09 
0.09 
0.1 
0.07 

In-situ Gama-ra~ 
Snttnsitv at 12 inches 

CM (Set Nott 3) 

4298 
4842 
4552 
4434 

4888 
4984 

4024 
5620 
5326 

4352 
4274 
3698 
3704 
3862 
4316 
4334 

6174 

1- Soil sawlts (in an as collecttd condition) analvttd for Ra-226 usins a 1Ocm x lOa NaICTlI dtttctor and multi-charm1 
analuztr svsttr. On-sitt Riddlesex rapid scan ttchnisut. 

2- Thin-uindou Gil dtttctor (Ebtrlint W-2101 ustd at ground surface to dtttruint btta-gama dost rate 11158 CPWIRad/hrl. 
3- Sama-ray dtttctor ustd for this wasurtmtnt uas a 5cn x 5ca NaI(TlI crystal (Ebtrlint W-31 on tripod with 1.25 cm 

ltad side shitldino and digital readout (Ebtrlint Rattmtttr Scaltr FRS-11. 
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TABLE B-2 (continued) 

Parcel No. 2 ountd br Elirahefh H. Kisadau 

Htasurmnt of Radiation Ltvtls and Ra-226 Conctntrrtions FolIomint Rtwdial Action 

Sitt Grid Coordinates 
North-South East-U4 

---- 
875 90 
875 92.5 
875 95 
875 97.5 
8n.5 bo 
837.5 62.5 
877.5 65 
877.5 77.5 
877.5 80 
877.5 82.5 
877.5 85 
877.5 87.5 
877.5 90 
877.5 92.5 
877.5 95 
877.5 97.5 
880 bo 
880 62.5 
880 65 
880 n.5 
880 80 
880 82.5 
880 85‘ 
880 87.5 
880 90 
880 92.5 
880 95 
880 97.5 
w2.5 60 
8S2.5 62.5 
882.5 65 
SS2.5 67.5 
882.5 70 
S32.5 75 
832.5 77.5 
8S2.5 80 
882.5 82.5 
882.5 85 
882.5 87.5 
882.5 90 
832.5 92.5 
882.5 95 

k-22& Soil Conctntration Deta-Sama Dose Ratt 
(Ril9 +/- P-Sit4 at Ground Surface 

Ete Nott 11 rRad/hr (See Note 21 

0.07 
0.06 
0.06 
0.06 
0.07 

0.7 +/- 0.2 0.07 
0.06 

3.0 +/- 0.4 0.11 
0.06 

1.8 +I- 0.3 0.07 
0.07 

4.7 +I- 0.3 0.08 
0.06 

0.7 +I- 0.3 0.04 
0.06 

1.0 +I- 0.2 0.1 
0.11 

In-situ &ma-ray 
Intensity at 12 inches 

CPM (Stt Note 3) 

:‘: 
Gi 
*m 

2 i@ 

i# 

‘I 91 
Idti 

ilki 

4590 

4464 
4678 
5776 

4836 
5126 
5072 

4654 
4724 
4974 

4934 
4403 

0.03 4lS2 
0.09 6120 
0.07 4772 
0.06 4448 
0.07 5123 
0.08 5082 

Ilk 
lik 
‘i’k 
IWC 
k&g 
“I 
rl 
II,1 
II 
11 1 
,,I 
,+I 
‘1 I 
‘1 

0.04 4M4 
0.06 4724 
0.07 5218 
0.06 4990 
0.05 5358 
0.1 5006 

2,c +/- 0.4 0.06 4482 
0.08 4810 

6.3 +/- 0.5 0.11 6026 
0.1 5690 
0.08 4632 

1.3 +/- 0.3 0.08 4672 
0.06 3654 

0.9 +/- 0.3 0.06 4036 
0.07 44% 

1.4 +I- 0.3 0.07 4784 
0.09 5272 

2.2 +/- 0.3 0.08 5158 
0.07 4723 

- ---- 
I- Soil sawlts (in an as colltcted condition) analyzed for Ra-226 using a 1Ocr x 1Ocm NaI(Tll detector and multi-channel 

l naluztr svsttm. On-site Hiddltstx rapid scan technisut. 
2- Thin-uindou @I detector (Eberline H-‘-210) ustd at wound surface to determine beta-tams dose rate (1153 ClWtiadlhr). 
3- Gamma-ray dtttctor used for this measurtrent ws a 5cr x 5cr NaI (Tll crystal (Ebtrl iae SPA-31 on tripod uith 1.25 cm 

lead side shielding and digital PeadOUf (Eberlirte Ratewter Scaler RR??11. 
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TABLE B-2 (continued) 

Parcel No. 2 owned by Elizabeth Il. Kiudw 

kkuurement of Radiation Levels urd Ra-226 Concentrations Follouiw Remedial ktion . 
Site Grid Coordinates Ra-224 Soil Concentration Bcta-Gama ksc Rate In-situ &ma-ray 

North-Soutb East-West bCi/s +/- 2-Sism) at Ground Surface Intensity at 12 inches 
(See Rote 11 &d/hr See Note 2) cpll (See Note 3) 

882.5 
885 
885 
885 
885 
885 
885 
885 
883 
885 
885 
885 
885 
885 
885 
885 
885 
887.5 
887.5 
887.5 
887.5 
887.5 
887.5 
887.5 
BB7.5 
887.5 
887.5 
887.5 
887.5 
w.5 
887.5 
887.5 
887.5 
890 
890 
890 
890 
890 
890 
890 
890 
890 

97.5 
bo 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
bo 
62.5 
65 
67.5 
70 .- 
72.5 
7s 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
bo 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 

2.7 +I- 0.4 

2.7 +I- 0.3 

2.2 +I- 0.3 

0.8 +I- 0.3 

1.2 +I- 0.3 

3.1 +I- 0.4 

2.7 +I- 0.3 

1.8 +I- 0.3 

2.1 +I- 0.4 0.1 
0.w 
0.05 
0.08 
0.03 
0.06 
GA4 
0.08 
0.07 
0.06 
0.09 
0.07 
0.08 
O.Ob 
0.04 
0.05 
0.05 
0.07 
0.14 
0.1 
0.08 
0.07 
0.07 
0.08 
0.09 
0.06 
0.09 
0.05 
0.13 
0.08 
0.07 
0.06 
0.07 
0.07 
0.05 
0.05 
O.Ob 
0.08 
0.08 
0.1 
0.14 
0.06 

5x0 
4502 
U78 
4780 
4704 
4758 

4618 
4788 
3796 
4566 
479b 
5778 

U2b 

4896 

l- Soil samples (in an as collected condition) analyzed for k-226 using a lOca x 1Ocm NaI(Tl) detector and wlti-channel 
analyzer surte& On-site Riddlerex rapid scan technique. 

2- Thin-uindou @I detector (Eberline W-210) used at ground surface to determine beta-wma dose rate (1158 CftlM?adlhr). 
3- Gama-rau detector used for this measurement was a 5ca x !kr NaI(T\) crystal Kbcrline SPA-3) on tripod vith 1.25 ca 

lead side shielding and digital readout (Eberline Ratewter &al& F%S-1). 

Page 3 of 4 
B-12 



ii 

TABLE B-2 (continued) 

Parcel No. 2 owntd bv Elizabeth tl. Kisadau 

Measurement of Radiation Levels and Ra-22b Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

--- 
890 82.5 
890 85 
890 87.5 
890 90 
890 92.5 
890 95 
890 97.5 
892.5 bo 
892.5 62.5 
892.5 65 
892.5 67.5 
892.5 70 
892.5 72.5 
892.5 75 
892.5 77.5 
892.5 80 
892.5 82.5 
892.5 85 
892.5 87.5 
892.5 90 
892.5 92.5 
892.5 95 
892.5 97.5 

Ra-22b Soil Concentration Beta-Gama Dose Rate 
bCil9 +/- PSirw) at Ground Surface 

(See Mote 1) rRad/hr (See Note 2) 
--- -- 

0.1 
0.06 
0.08 
0.06 
0.05 

1.6 +I- 0.3 

2.1 +I- 0.3 

1.4 +I- 0.3 

1.1 +/- 0.3 

1.1 +I- 0.3 

1.0 t/- 0.3 

3.3 +I- 0.3 

0.9 +I- 0.2 

0.04 
0.06 
0.05 
0.08 
0.06 
0.08 
0.08 
0.05 
0.04 
0.06 
0.06 
0.05 
0.06 
0.05 
0.07 
0.05 
0.07 
0.06 

In-situ Gama-ray 
Intensity at 12 inches 

CPN (See Note 3) 

35’7b 
3600 
4b44 
4404 
4130 
409G 
4758 
39bb 
4238 
383 
437b 

4830 
518b 

-- -I_ -- 

1- Soil sawles (in an as collected condition) mrlrzed for Ra-22b usins a 1Ocr x 1Ocr NaI(T1) detector and multi-channel 
analrzer system. On-site tliddlesex rapid scan technique. 

2- Thin-uindw Gil detector (Eberline W-210) used at ground surface to determine beta-s- dose rate (11% CPH/mRad/hr). 
3- Gamma-w detector used for this measurement uas a 5cr x 5cr NaI(T1) crystal (Eberline SPA-3) on tripod with 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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TABLE B-3 

Parcel No. 3 eaued bv Kenneth C. Kohl 

basurmat of lhdiation Levels and lta-226 Concentrations Follovino Remedial Action 

Site Grid Coordinates 
Worth-South, East-blest 

k-226 Soil Concentration Beta* Dose Rate In-situ Sam-ray 
Hi/o +I- 2-Sha) at Ground Surface Intensity at 12 inches 

(See Nete 1) &adlhr (See Note 2) CPN (See Note 3) 
-I__ 

860 
860 3044 
8bo 0.05 3102 
860 0.04 
840 0.04 2964 
860 0.04 3192 
860 0.05 3378 
860 0.04 
840 0.05 3272 
860 0.04 3414 
8bo 0.05 3694 
860 0.07 
860 0.04 
860 O.Ob 5518 
860 0.08 5082 
860 0.05 4516 . 
842.5 0.08 4976 
862.5 1.0 +I- 0.3 0.07 3742 
842.5 0.1 
862.5 0.05 3874 
862.5 0.6 +I- 0.2 0.05 3476 
862.5 O.Ob 3720 
862.5 1.0 +I- 0.2 0.04 
862.5 0.07 
862.5 1.1 +I- 0.3 0.06 4014 
862.5 0.09 
862.5 0.9 +/- 0.3 0.06 3748 
862.5 O.Ob 4982 
862.5 0.5 w- 0.3 ~0.05 4322 
865 0.06 4946 
865 0.1 4964 
865 0.07 5816 
865 0.12 4612 
865 0.w 4510 
865 0.06 4318 
865 0.07 4392 
865 0.08 4406 
865 0.06 4230 
865 0.08 4198 
865 0.08 4960 
8b5 0.09 5210 
865 0.08 5420 

-------e 
I- Soil samples [in an as collected condition) aualvted for Ra-226 usins a 10cr x IOcr NaI(Tl) detector and multi-channel 

analyzer suster. On-site Riddlesex raid scan technique. 
2- Thin-uindw @l detector (Eberline W-210) used at wound surface to determine beta*- dose rate (1158 CPMlmi3adlhr). 
3- Gamma-ray detector used for this measurement ws a 5cr x 5cm NaI(Tl) crystal (Eberline SPR-3) on tripod with 1.25 clll 

lead side shielding and digital readout (Eberline Ratemeter Scaler I%‘-1). 

60 
62.5 
b5 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
bo 
62.5 
65 
75 
77.5 
80 . . 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
bo 
62.5 
65 
67.5 
n.5 
80 
S2.5 
85 
87.5 
90 
92.5 
95 
97.5 

0.04 
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TABLE B-3 (continued) 

Parcel No. 3 wned b;, Kenneth C. Kohl 

Heasuremt of Radiation Levels and h-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-&t 

h-226 Soil Concentration 
bCil9 t/- 2-Sisla) 

(See Note 1) 

867.5 bo 
867.5 62.5 
867.5 65 
867.5 67.5 
847.5 70 
867.5 72.5 
867.5 75 
867.5 n.5 
867.5 80 
847.5 82.5 
867.5 85 
867.5 87.5 
867.5 92.5 
847.5 95 
867.5 97.5 

3.9 tI- 0.4 

3.4 +/- 0.4 

0.5 +I- 0.3 

1.2 +/- 0.3 

0.9 +I- 0.3 

1.0 +I- 0.3 
1.1 t/- 0.3 

1.1 tl- 0.3 

Beta-Gabba Dose Rate Imitu Cama-rau 
at Ground Surface Intensitv at 12 inches 

d?adlhr (See Note 2) CFtl (See Not4 3! 
-------- ------------_ 

0.08 4360 
0.1 6372 
O.Ob 4502 
0.1 6134 

0.08 5233 
O.Ob 3754 
0.05 4312 
0.05 4346 
0.06 4284 
0.06 4724 
0.07 4356 
0.05 44so 
0.08 4798 
0.07 4572 

l- Soil samples fin an as collected condition) analyzed for Ra-226 usins a 1Ocm x 1Ocr NaI(T1) detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindou tit4 detector (Eberline W-2101 used at sround surface to deternine beta-samba dose rate (115c CP!VntRadlhrl. 
3- Gamma-ray detector used for this measurement uas a 5cr x Scr Na!(Tl) crystal (Eberline SW-3) on tripad uith 1.25 CR 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE 4 

Parcel No. 4 omed Iv Josh and Nary Volsev 

Newrcwnt of Radiation Levels and k-226 Concentrations Followins Remedial ktion 

Site Grid Coordinates 
North-South .East-Uest 

Ra-226 Soil Concentration Bttr-oama Dose Rate 
bCi/o t/- 2-Sim) 

In-situ Sama-ray 
at Bound Surface 

(See Rote 11 
Intensity at 12 inches 

@ad/hr (See Note 21 CPM (See Note 3) 

845 
845 
845 
845 
845 
815 
845 
845 
(us 
845 
845 
845 
845 
845 
845 
845 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
8x-l 
850 
850 
850 
850 
850 
850 
850 
850 
850 

60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
bo 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
60 
62.5 
45 
67.5 
80 
82.5 
85 
87.5 
90 
92.5 

1.1 t/- 0.2 

.4.7 tl- 0.4 

4.0 t/- 0.4 

0.8 +I- 0.2 

1.2 +/- 0.3 

1.5 +I- 0.3 

0.7 t/- 0.2’ 

1.0 +I- 0.3 

0.09 
0.07 
0.08 
0.08 
0.07 
0.08 
0.08 
0.08 
0.07 
0.09 
0.06 
0.07 
0.04 
0.06 
0.04 
0.07 
0.1 
0.07 
0.04 
0.13 
0.09 
0.07 
0.11 
0.07 
0.06 
0.04 
0.07 
0.04 
0.05 
0.03 
0.09 
0.04 
0.07 
0.13 
0.14 
0.12 
0.04 
0.05 
0.05 
0.07 
0.03 
0.03 

5128 
4572 
4442 

4498 
3612 
498S 
4548 
4930 
4626 
4762 

3624 
3748 

4426 
4492 
3402 
502b 
3902 
4790 
4438 
4116 

4430 
3922 
35’62 
2312 
3662 

4188 
3740 
3868 
3814 

I- Soil sawles fin an as collected condition1 analyzed for R-226 usins a 1Ocr x 10~~ NaI(Tll detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-window Gll detector Kberline I+2101 used at wound surface to determine beta-sama dose rate (1158 CWrRad/hrl. 
3- Gauwray detector used for this measurement uas a 5cr x 5cm RaI(Tl) crystal (Eberline SF+31 on tripod with 1.25 CD 

lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-1). 
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TABLE B-4 , (cant inued) 
Parcel No. 4 owed br Joserh and tlaru Volrev 

Measurement of Radiation Levels and k-226 Concentrations Following Rewdirl ktion I 

Site Grid Coordinates 
North-South East-U& 

-- 

R9-226 Soil Concentration Deta-Gwa Dose Rate In-situ Galma-ray 
(&i/9 t/- 2-Siru) at Ground Surface Intensity rt 12 inches 1 

(See Note 1) dad/hr (See Note 2) CPll (See Note 3) I - ------- -- 
850 95 
850 97.5 
852.5 60 
852.5 62.5 
852.5 80 
852.5 82.5 
852.5 85 
852.5 87.5 
852.5 90 
852.5 92.5 ,i 
852.5 95 
852.5 97.5 
855 60 
855 62.5 
855 65 
855 80 
855 82.5 
855 85 
855 87.5 
857.5 bo 
857.5 62.5 
857.5 65 
857.5 67.5 
857.5 70 _.. 
857.5 72.5 
857.5 TJ 
857.5 77.5 
857.5 80 
857.5 32.5 
857.5 85 
857.5 87.5 

0.2 +I- 0.2 

1.0 +I- 0.3 

1.0 +I- 0.3 

1.0 +/- 0.2 

0.9 ti- 0.3 

0.8 t/- 0.2 

0.8 tt- 0.3 

1.2 t/- 0.3 

2.1 +I- 0.3 

2.8 tl- 0.3 

0.5 tf- 0.2 

0.1 
0.06 
0.03 
0.03 
0.03 
0.06 
0.09 
0.04 
0.06 
0.06 
0.06 
0.1 
0.06 
0.08 
0.07 
0.05 
0.05 
0.12 
0.05 
0.03 
0.07 
0.05 
0.05 
0.08 
0.07 
0.09 
0.04 
0.06 
0.07 
0.06 
0.05 

3946 
3770 
1904 
2556 
2983 
4450 
3306 
3580 
4802 
‘5628 
4530 

4812 
3422 
53x 
7216 
4392 
43-G 
4142 
5334 
3240 
3414 
4140 
4016 
4464 
5034 
484t. 
4592 
4242 

-- - --- 

l- Soil sawles (in an as collected condition) analyzed for Ra-226 usins a 1Ocm x 1Ocr NaI(TI) detector and aulti-channel 
analyzer system. [m-site Hiddlesex rapid scan technique. 

2- Thin-uindou Gtl detector (Eberline tF’-210) used at wound surface to determine beta-saw dose rate (1155 C.FTlMad/hr). 
3- k&ma-ray detector used for this reasureaent ws a 5cn x 5cm Nal(T1) crystal (Eberline SPA-31 on tripod uith 1.25 cm 

lead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-5 

.PaCoel No. 5 wned by Sasha Gdr.;cia . 

Measurement of Radiation Levels and lb-224 Concentrations Followins Remedial Action 

Site Grid Coordinates 
Worth-South East-Uest 

820 bo 
820 62.5 
820 65 
820 67.5 
820 70 
820 72.5 
820 75 
820 77 
820 80 
820 82.5 
820 85 
820 87.5 
820 90 
820 92.5 
820 95 
820 97.5 
822.5 75 
822.5 77.5 
822.5 80 
822.5 82.5 
822.5 85 
822.5 87.5 
822.5 90 ” 
822.5 92.5 
822.5 95 
822.5 97.5 
825 75 
825 n.5 
825 80 
825 82.5 
825 85 
825 87.5 
825 90 
825 92.5 
82s 95 
827.5 n.5 
827.5 80 
827.5 82.5 
827.5 85 
827.5 87.5 
827.5 90 
827.5 92.5 

Ra-226 Soil Concentration Beta-Dana Dose Rtc In-situ Gama-ray 
(rCi/r *I- 2-Simal at Dround Surface Intensity at 12 inches 

ISee Nott 11 &ad/hr (See Rote 2) CPH he Note 3) 

1.4 +t- 0.3 

.l.l tt- 0.3 

1.0 t/- 0.3 

0.8 +I- 0.3 

1.6 +I- 0.3 

0.3 t/- 0.3 

1.0 +/- 0.3 

2.3 +I- 0.3 

0.07 
0.11 
0.13 
0.09 
0.03 
0.07 
0.04 
0.06 
0.08 
0.08 / 
0.07 
0.1 
0.05 
0.11 
0.05 
0.04 
0.07 
0.06 
0.06 
0.06 
0.05 
0.07 
0.08 
0.05 
0.05 
0.06 
0.06 
0.07 
0.04 
0.07 
0.05 
0.06 
0.05 
0.05 
0.07 
0.07 
0.05 
0.05 
0.06 
0.07 
0.08 
0.08 

303 
3134 
3166 
4146 ’ 
4390 
3912 
4246 
3578 

3268 
3190 
3616 
4030 
3672 
3362 
3458 
3924 
4114 
4208 
4130 

l- Soil samulcs (in an as collected condition1 aualyzed for h-226 using a 1Ocr x 1Ocu NaI(T1) detector and multi-channel 
analyzer system. On-site Hiddlcsex rapid scan technique. 

2- Thin-uindou St! detector (Eberline W-210) used at wound surface to deterrine beta-sama dose rate (1158 CPll/rRad/hrl. 
3- Samtray detector used for this measurement ells a Scr x 5cr tkI(T11 crystal (Eberline W-31 on tripod with 1.25 CD 

lead side shielding and digital readout (Eberlirte Rateueter Scaler PRS-1). 

Page 1 of 3 
B-18 



r i I I 1 I i I I 

I 

TABLE e-5 (continued) 
Parcel No. 5 owned by Sasha Garcia 

tleasurewnt of Radiation Levels and Ra-226 Loncentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-kst 

Ra-226 Soil Conctntration Beta- Dose Rate In-situ Gama-ray 
bCi/s t/- 2-Sisna) at Ground Surface Intensity at 12 inches 

(Set Note 1) rRadihr (See Note 2) CR4 (See Note 3) 
-m- -m - 

827.5 
827.5 
830 3372 
830 3472 
830 4146 
830 4114 
830 3686 
830 4063 

.=o 3948 
830 3848 
830 4060 
832.5 m2 
832.5 3648 
832.5 3864 
832.5 
832.5 
832.5 3402 
832.5 1644 
832.5 3102 
832.5 4196 
835 3382 
835 37So 
835 3430 
835 3394 
835 3566 
835 3044 
835 1734 
835 2270 
835 4550 
837.5 3793 
837.5 2.3 +I- 0.3 4368 
837.5 3548 
837.5 2.3 tl- 0.3 2980 
837.5 2336 
837.5 2.7 +I- 0.3 4146 
E40 
840 3310 
840 3158 
840 3154 
840 3372 
840 3136 
842.5 473@ 

pp-p-e---P --- 

l- Soil samples (in an as collected conditiorr) analyzed for Ra-226 wins a 1Oca x 1Ocr NaI(TlI detector and rulti-channel 
l haluzcr system. On-site Riddlesex rapid scan technique. 

2- Thin-uindou Gtl detector Kberlinc W-210) used at wound surface to deterrine beta-saw dose rate (1158 CFWstRadlhr). 
3- Gas&a-ray detector used for this measurement ws a SCSI x 5cr NalITl) crystal (Eberline SW-3) on tripod with 1.25 cu 

lead side shieldins and digital readout (Eberlirce Rateueter Scaler FRS-1). 

95 
97.5 1 
n.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 : 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 
n.5 
80 
82.5 
85 ‘. 
87.5 
90 
92.5 
95 
97.5 
85 
87.5 
m 
92.5 
95 
97.5 
85 
87.5 
m 
92.5 
95 
97.5 
bo 

0.1 +I- 0.2 

1.3 ti- 0.3 

0.b t/- 0.3 

1.0 t/- 0.3 

1.1 t/- 0.3 

1.0 tI- 0.3 

0.06 
0.11 
0.07 
0.03 
0.06 
0.05 
0.04 
0.04 
0.06 
0.04 
0.05 
o.ot 
0.03 
0.06 
0.07 
0.06 
0.04 
0.04 
0.06 
0.06 
0.08 
0.05 
0.09 
0.05 
0.06 
0.05 
0.04 
0.04 
0.07 
0.07 
0.07 
0.04 
0.06 
0.04 
0.03 
0.M 
0.07 
0.05 
0.07 
0.07 
0.07 
0.08 

37&b 
914 

‘!i 

‘4 
4 
Lil 

1 111 

ril 
I ik 
ilL 

1 ‘#I 

Ikl 

?I 

,ti 

I’ L1 

‘I 

’ ‘# 

m# 

i II 

/a 

/ i! 
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TABLE B-5 (continued) 
Parcel No. 5 owned by Sasha Garcia 

tlearurmnt of Radiation Levels and Ra-226 Concentrations Follouing Remedial Action 

Site Grid Coordinates 
North-South Eart-Uert 

lb-226 Soil Concentration Beta-fhma Dose Rate In-situ Gamma-ray 
Hi/s +/- 2-Siml at Ground Surface Intensity at 12 inches 

(see Note 1) mRad/hr (See Mote 21 CPH (see Note 3, 
-- 

842.5 62.5 0.06 
842.5 65 0.07 
842.5 67.5 2.0 +/- 0.3 0.08 
842.5 70 0.08 
842.5 72.5 1.9 +I- 0.3 0.07 
842.5 75 0.07 
842.5 77.5 0.6 +I- 0.3 0.06 
842.5 80 0.06 
842.5 82.5 1.7 +/- 0.3 0.07 
842.5 85 0.03 
842.5 87.5 1.0 +/- 0.3 0.05 
842.5 90 0.04 
842.5 92.5 1.6 +/- 0.3 0.03 
842.5 95 0.04 
842.5 97.5 1.7 +/- 0.3 0.08 

4470 
4548 
u74 
4316 
3570 
3310 
3296 
3776 

1- Soil samles (in an as collected condition] analyzed for Ra-226 usins a 10~ x 1Ocm NaIUl) detector and multi-channel 
analyzer svstea. On-site Hiddltsex mid scan technique. 

2- Thin-uindou Gn detector (Eberline If-210) used at ground surface to dcterrine beta-mm dose rate (1158 CPtl/rRad/hr). 
3- W -ray detector used for this measurement mas a 5cr x 5cm NaIITl) crystal (Eberline SPA-31 on tripod uith 1.25 cm 

lead side shielding and digital readout (Ebcrline Ratemeter Scaler PRS-1). 
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TABLE B-6 

Parcel No. 6 wned by Richard and Johann srrth 
and Pat and Anna Vastano 

tleasurewnt of Radiation Levels and k-226 Concentrations Follouing Reredial Action 

Site Grid Coordinates 
North-South East-blest 

800 70 
800 72.5 
800 75 
800 77.5 
800 80 
800 82.5 
800 85 
800 87.5 

.800 90 
800 97.5 
802.5 67.5 
002.5 70 
802.5 72.5 
802.5 75 
802.5 77.5 
802.5 80 
802.5 82.5 
802.5 85 
802.5 87.5 
802.5 90 
802.5 97.5 
805 82.5 
805 85 
805 87.5 
805 90 
865 92.5 
805 95 
865 97.5 
807.5 82.5 
807.5 85 
807.5 87.5 
GO7.5 90 
807.5 92.5 
807.5 95 
807.5 97.5 
810 82.5 
810 85 
810 87.5 
810 90 
810 92.5 
810 95 
810 97.5 

Ra-226 Soil Concentration Beta-Dam Dose Rate In-situ Gama-ray 
bCi/9 +/- IL-Sisw) at Ground Surface Intensity at 12 inches 

(See Note 1) Madlhr (See Note 2) CPM (See Note 3) 

1.1 +/- 0.2 

4.4 +I- 0.4 

3.3 +/- 0.4 

3.1, +I- 0.4 

2.7 +I- 0.4 

0.6 +I- 0.2 

1.2 +t- 0.3 

1.4 +I- 0.3 

1.9 +I- 0.3 

0.7 +/- 0.2 

0.05 3340 
0.06 3482 
0.05 3396 
0.03 3314 
0.03 2794 
0.04 2230 
0.03 2270 
0.04 2722 
0.07 3330 
0.06 3318 

0.05 
0.1 
0.02 
0.05 
0.07 
0.09 
0.09 
0.09 
0.06 
0.06 
0.06 
0.05 
0.11 
0.08 
0.09 
0.09 
0.04 
0.05 
0.07 
0.09 
O.Oi 
0.06 
0.07 
0.03 
0.06 
0.05 
0.06 
0.08 
0.06 
0.08 
0.04 

5436 
3512 
4654 
5200 
5318 

4146 
3388 
3752 
3910 
4076 
4ELo 
3726 
5018 
4’362 
3743 
3463 
3540 
45Q4 
2998 
3852 
355b 
‘jo86 
3338 

3500 
Xi73 
3478 
4368 
2702 

--- ---em- 

l- Soil suples (in an as collected condition1 analyzed for Ra-226 wins a 10~8 x loco NaI(T1) detector and multi-channel 
analyzer s&e&. On-site Riddlesex rapid scan technique. . 

2- Thin-rindou @I detectw (Eberline If-2101 used at wound swface to deteroirte beta-saua dose rate (iI% lZHl/&d/hr). 
3- b&a-ray detect6r used for this masureeent uas a 5cr x 5~0 NaI(T1) crystal (Eberline SPCI-3) on tripod uith 1.25 cn 

lead side shielding and digital readout (Eberline Ratemeter Scaler m-1). 

Page 1 of 3 
P21 

4 
4 
.t)i 
,-,: 
d 
.f 
‘I.4 
iiiq 
A$( 
rwy 
1 “. .” A 
,‘llrl 
4 
?,!.kB 

iii 

144  

4  

#'It 

'iI 

-- 



TABLE 8-6 (continued) 

Parcel No. 6 omed br Richard and Johaan Smith 
and Pat and Anna Vastano 

tkasurmnt of Radiation Levels and Ra-226 Concentrations Follouins'Remedial ktion 

Site Grid Coordinates 
North-South East-Rest 

812.5 40 
812.5 62.5 
812.5 65 
812.5 67.5 
812.5 70 
812.5 72.5 
812.5 75 
812.5 77.5 
812.5 80 
812.5 82.5 
812.5 85 
812.5 87.5 
812.5 90 
812.5 92.5 
812.5 95 
812.5 97.5 
815 60 
815 62.5 
815 65 
815 67.5 
815 70 
815 72.5 
815 7s 
815 77.5 
815 80 
815 82.5 
815 85 
815 87.5 
815 90 
815 92.5 
815 95 
815 97.5 
817.5 bo 
817.5 42.5 
817.5 65 
817.5 67.5 
817.5 70 
817.5 72.5 
817.5 75 
817.5 77.5 
817.5 80 
817.5 82.5 

Ra-226 Soil Concentration 
Hi/r t/- 2-Sim) 

(See Note 1) 

8eta-8aaa Dose Rate 
at Rround Surface 

Mad/hr (See Note 2) 

In-situ Gama-rav 
Intensity at 12 inches 

CRl (See Note 3) 

2.b tl- 0.4 

2.4 +I- 0.4 

3.1 +I- 0.4 

0.6 tl- 0.3 

1.9 +I- 0.3 

5.7 +I- 0.6 

0.7 +I- 0.2 

0.7 +I- 0.2 

3.4 t/- 0.4 

1.4 tt- 0.3 

1.0 t/- 0.3 

1.7 +I- 0.3 

0.9 +I- 0.3 

0.06 
0.07 
0.05 
0.07 
0.04 
0.1 
0.08 
0.05 
0.08 
0.05 
0.07 
0.11 
0.07 
0.04 
0.08 
0.04 
0.04 
0.02 
0.04 
0.06 
0.13 
0.08 
0.06 
0.08 
0.07 
0.07 
0.07 
0.05 
0.12 
0.08 
0.14 
0.05 
0.06 
0.12 
0.08 
0.08 
0.08 
0.07 
0.05 
O.Ob 
0.04 
0.06 

4362 
* 4442 

4343 
5226 

4022 
4072 

1990 
2598 
3016 
4192 
4574 
6154 
4343 
s632 
4502 
4964 
4422 

6442 
6234 
5474 
2783 

3614 
4506 
5514 
3970 
3614 
3784 
4434 

I- Soil samples fin an as collected condition) analyzed for lb-226 using a 1Ocr x 1Ocm NaI(Tl) detector and multi-channel 
analyzer system. On-site Riddlesex raid scan technique. 

2- Thinrindou GR detector (Eberline W-210) used at ground surface to deternine beta-o- dose rate (1158 CP?U&d/hr). 
3- Gama-ray detector used for this measurement uas a Sea x 5cn NaI(Tl) crystal (Eberline SPA-31 on tripod uith 1.25 CD 

lead side shielding and digital readout IEberline Ratemeter Scaler PfB-1). 

Page 2 of 3 
B-22 

-_ 



TABLE B-6 (continued) - . 

Parcel R. 6 owed bv Richard and Johann Smith 
and Pat and Anna Vastano 

MeasuremerIt of Radiation Levels and Ra-226 Concentrations Follouino Remedial Action 

Site Grid Coordinates 
North-South East-&t 

817.5 85 
817.5 87.5 
817.5 90 
817.5 92.5 
817.5 95 
817.5 97.5 

Ra-226 Soil Concentration 
bCil9 tl- 2-Si9m) 

(See Note 1) 
-- 

0.4 +I- 0.2 

1.5 +I- 0.3 

0.5 +I- 0.2 

Beta-&ma Dose Rate 
at Ground Surface 

fiadlhr (See Note 2) 
- --- 

0.06 
0.06 
0.07 
0.07 
0.09 
0.05 

In-situ Gamaa-rav 
Intensity at 12 inches 

CM (See Note 3) 

3978 
4272 
3594 
39% 
3730 
26% 

--- ------ ------v-- 

l- Soil sawles (in an as collected condition) analyzed for Ra-226 usins a 10~ x 1Oca NaI(T1) detector and multi-channel 
analyzer svster. On-site tliddlesex rapid scan technique. 

2- Thin-uindou Gn detector (Eberline W-2101 used at wound surface to determine beta-mma dose rate (11% CFll/ahad/hr). 
3- C&ma-ray detector used for this l easurewnt uas a 5cm x 5cr NaI(T1) crystal (Eberline W-3) on tripod uith 1.25 cm 

lead side shielding and digital readout (Eberline Rateneter Scaler PRS-1). 
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TABLE B-7 

Parcel No. 10 emed by Roe Realtv Cm., Inc.,includinr adjacent kroush Easement 

Reasurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 
* 

Site Grid Coerdiaates Ra-22b Soil Concentration Beta-fhma Dose Rate In-situ Gama-ray 
North-South East-Rest HAI9 +I- 2-Simal at Ground Surface Intensity at 12 inches 

(See Rote 11 Madlhr (See Note 2) CPtl Gee Note 31 

730 
730 
732.5 
732.5 
732.5 
732.5 
732.5 
m 
735 
7% 
735 
735 
735 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
740 
740 
740 
740 
740 
740 
742.5 
742.5 
742.5 
742.5 
742.5 
745 
745 
745 
745 
745 
74s 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 

1.6 t/- 0.2 
0.7 t/- 0.2 

1.6 tl- 0.2 

0.8 tl- 0.2 

1.0 ti- 0.2 

0.7 tl- 0.2 

145 
147.9 
145 
147.5 
152.5 
1SS 
157.5 
14s 
147.5 ~ 
150 
152.5 
195 
151.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 
145 
147.5 
150 
152.5 
155 
157.5 

1.2 t/- 0.3 
0.6 +I- 0.3 

1.9 +I- 0.3 

1.0 t/- 0.3 

0.4 t/- 0.3 

1.2 +I- 0.3 

0.07 

0.07 

0.06 

0.06 

0.05 
0.06 
0.05 
0.07 
0.07 
0.07 
0.06 
0.07 
0.05 
0.04 
0.04 
0.06 
0.04 
0.07 
0.06 
0.05 
0.06 
0.08 
0.05 
0.08 
0.06 
0.08 
0.07 

S644 
5218 
4212 
435% 

4676 
4378 

3158 
4002 
3266 
4348 
4584 
4554 
4478 
4120 
3862 
4544 
4503 
4292 
3376 

4b42 
4568 
4170 
4588 
4234 
6476 
4482 

4774 
4782 
4626 

l- Soil sawles fin an as collected condition1 analyzed for h-226 usins a 1Ocr x 1Ocr RaI(Tl1 detector and multi-channel 
l ualvzer system. On-site lliddlesex rapid scan technique. 

2- Thinrindou Gtl detector (Eberline W-2101 used at wound surface to determine beta-sama dose rate (1158 CYlllrRadlhr)~ 
3- Rama-ray detector used for this measurement uas a Scm x 5cr NaItTll crystal (Eberline SPA-31 on tripod uith 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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750 
750 
750 
750 
750 
750 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
755 
755 
755 
755 
755 
75-5 
757.5 
751.5 
757.5 
751.5 
757.5 
751.5 
760 
760 
760 
760 
760 
760 
762.5 
762.5 
762.5 
762.5 
762.5 
762.5 
765 
765 
765 
765 
765 
765 

Site Grid Coordinates Ra-Z2b Soil Concentration Reta-Gama Dose Rate In-situ Gauiaa-rat 
North-South Eastikst bCi/r +I- 2-Sigma) at Ground Surface Intensity at 12 inches 

(See Note 1) tiadlhr (See Note 21 CPH (kc Note 31 
-- 

145 0.06 4574 
147.5 0.06 45Q2 
150 0.06 4698 
152.5 0.08 4654 
155 0.06 4772 
157.5 0.08 5072 
145 0.06 4436 
147.5 1.0 +I- 0.3 0.08 4418 
150 0.09 4710 
152.5 0.9 tl- 0.3 0.07 4414 
155 0.08 4562 
157.5 1.1 tt- 0.3 0.08 4764 
145 0.07 4356 
147.5 0.05 4233 
150 0.07 4692 
152.5 0.06 4526 
155 0.06 4432 
157.5 0.09 4664 
145 0.05 4722 
147.5 1.5 tl- 0.3 0.07 4746 
150 0.08 X26 
152.5 1.1 +I- 0.3 0.07 5018 
155 0.09 4882 
157.s 0.9 t/- 0.3 0.06 4843 
145 0.07 4774 
147.5 0.07 4452 
150 0.06 -. 4762 
152.5 0.06 8772 
155 0.06 4&36 
157.5 0.06 4742 
145 0.05 4w3 

’ 147.5 0.6 +I- 0.3 0.06 4986 
150 0.09 5112 
152.5 1.5 t/- 0.3 0.08 4232 
155 0.07 5418 
157.5 1.4 +I- 0.3 0.06 5026 
145 0.06 4630 
147.5 0.06 5052 
150 0.08 5340 
152.5 0.07 49% 
155 0.07 5oob 
157.5 0.08 

TABLE 8-7 (continuwd) 

Parcel No. 10 owed br Doe Real tr Cow., Inc.,includins adjacent Borough Easement 

lleasureunt of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

l- Soil samples tin an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr tkIfT11 detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindou GR detector (Eberline W-2101 used at wound surface to determine beta-gamma dose rate (1153 CM/rblad/hr1. 
3- b-ray detector used for this measurerent uas a 5ca x 5cr RaI(Tl1 crsstal (Eberline SPA-31 on tripod uith 1.25 ct 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-7 (continued) I 

Parcel Ho. 10 owed bv Goe Realty Cert., Inc.,ircludino adjacent Borough Qsenent ' 
1 

Neasurement of Radiation Levels and Ra-226 Concentrations Follouim Remedial Action 

Site Grid Coordinates 
Worth-South East-&t 

Ra-226 Soil Concentration Beta-Gamt Dose Rate In-situ I&ma-ray 
HiI9 +I- 2-Girw) at Ground Surface Intensity at 12 inches 

Gee Note 1) &dlhr (See Note 2) CPM (See Note 3) 'I 
767.5 142.S 0.07 
767.5 14s 0.07 
767.5 147.5 1.5 +I- 0.3 0.07 : 
767.5 150 0.07 
767.5 lS2.5 0.3 tt- 0.3 0.07 
767.5 1SS 0.08 
767.5 157.5 1.7 t/- 0.3 0.07 
770 142.5 0.05 
770 145 0.07 

770 147.5 0.08 
770 150 0.07 
770 152.5 0.03 
770 155 0.08 
no 157.5 0.06 

4998 
5478 
9474 
5578 
5718 

4918 
5170 

5172 
5374 

-a- -- ---- 
l- Soil urrples (in an as collected condition) analyzed for h-226 using a 1Ocr x 1Ocn NaI(T1) detector and multi-channel 

analyzer SYstcli. On-site Middlesex rapid scan technique. 
2- Thinrindou GH detector Kberline W-210) used at ground surface to deternine beta-gm dose rate (1158 CRlMadlhr). 
3- b-ray detector used for this measurmnt was a 5cn x Scr NaI(T1) crystal (Eberline SPA-31 on tripod with 1.25 CPI 

lead side shieldins'and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-8 

Parcel No. 11 owed bu Mnselir Builders, Inc.,includins adjacent Boroush Eastrent 

kasurtunt of Radiation Levtls and Ra-226 Conctntrations Follouins Rewdial Action 

Site Grid Coordinatts 
North-South Eastikst 

Ra-226 Soil Conctntrat ion Bcta-Gama Oort Ratt In-situ Gama-ray 
bCi/s +/- 2-Sisma) at Ground Surfact Intensity at 12 inches 

(Stt Nott 1) aRad/hr V&t Note 2) CPtl (See Note 3) 
s-m---- 

MO lb0 
730 162.5 
730 165 
732.5 160 
732.5 162.5 
732.5 165 
735 160 
735 162.5 
735 165 
737.5 160 ‘. 
737.5 162.5 
737.5 lb5 
740 160 
-740 162.5 
740 lb5 
742.5 lb0 
742.5 162.5 
742.5 lb5 
745 160 
745 162.5 
745 lb5 
747.5 lb0 
747.5 162.5 
747.5 165“ 
750 160 
750 162.5 
750 165 
752.5 160 
752.5 162.5 
752.5 165 
75s lb0 
755 162.5 
755 lb5 
757.5 160 
757.5 1t2.5 
757.5 165 
760 160 
760 162.5 
760 lb5 
760 167.5 
7M) 170 
7M 172.5 

0.06 

1.0 +/- 0.2 

0.06 

0.03 

1.4 +I- 0.2 

0.1 
0.05 
0.04 
0.03 

0.7 +I- 0.3 0.06 
0.1 
0.06 
0.06 
0.06 
6.08 

1.2 tt- 0.2 0.W 
0.11 
0.07 
0.07 
0.09 
0.05 

0.9 +/- 0.3 0.06 
0.06 . 
0.07 
0.03 
0.09 
6.07 

1.3 tt- 0.3 0.03 
0.07 
0.06 
0.08 
0.07 
0.06 
0.07 
0.09 

6180 
4182 
3994 
4456 
3824 

5078 
4829 
5762 
3638 
2784 
4246 

3874 
3960 
43&J 
4242 
43% 

5074 
45% 
45t.8 
45q3 
4732 
452k 
46X! 
4473 
4946 
499.1 
5w2 
4764 
521c 
50% 
523Yf 
5434 
52tA 
43% 
Xl40 
47% 
4796 
523~ 
5226 
49&Z 
4954 

----p--p-----P _-----_--_____----  --- 

I- Soil sawlts (in an as collccttd condition) analyzed for Ra-226 usins a 1Ocr x 10~ NaI(Tl1 detector and multi-ctrrnnel 
analyzer svsttr. On-sitt Middlesex rapid scan technique. 

2- Thin-uindou GM detector (Eberline If-210) used at wound surface to determine beta-wma dose rate (1155 CFll/cBad,%r). 
3- k-ray detector used for this reasurtrent was a 5cr x Sea NalkI(T1) crrstrl (Eberline SPA-3) on tripod uith 1.25 GUI 

ltad side shieldins and digital rtadout (Ebtrline Ratemeter Scaler PRS-1). 
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TABLE B-8 (cant hued) 
fjarcel No. 11 owed bv DtAnoclir Builders* InC.,includins adjacent Boroush Easewnt 

kasurmnt of Radiation Ltvels and Ra-226 Conctntrations Followins Rtmedial Action 

Site Grid Coordinates Ba-226 Soil Concentration Beta-&ma Bost Ratt In-situ Gama-ra* 
North-South East-bkst bCi/r t/- 2Sisu) at Ground Surfact Inttnsitv at 12 inches 

(See Mote 1) edlhr (Stt Nott 2) CPN (See Nott 3) 

760 175 
760 in.5 
760 180 
760 182.5 
742.5 160 
762.5 162.5 
762.5 165 
745 lb0 
765 162.5 
765 lb5 
765 167.5 
767.5 lb0 
767.5 162.5 
767.5 lb5 
770 lb0 
770 162.5 
770 165 

1.5 t/- 0.3 

4.0 tt- 0.4 

0.06 
0.08 : 
0.07 
0.12 
0.07 
0.07 
0.08 
0.08 
0.1 
0.14 
0.1 
0.07 
0.09 
0.08 
0.2 
0.07 
0.08 

5130 

5094 
6228 
5182 
5402 
5096 
9108 

5310 
5714 
5958 
5718 

5992 
5302 
5728 

l- Soil uwlts (in an as colltcttd condition) analyzed for Ra-226 usins a 1Ocr x 10~9 kI(Tl1 dtttctor and multi-channel 
analyzer svsttr. On-sitt lliddltstx rapid scan ttchniqut. 

2- Thinrindw Gn dtttctor (Ebtrline W-210) ustd at wound surfact to determine btta-tama dost ratt (1158 CPllMad/hr). 
3- Gama-ray dettctor ustd for this measurement uas a Jcr x JCR NaI(Tl) crystal (Ebtrline SRI-3) on tripod with 1.25 cm 

Itad side shitldins and disital rtadout Kbtrlint Rattrettr Scaltr PRS-1). 
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TABLE B-9 
Parcel No. 12 and Borourh Eastnnt wned bv Boroush of Hiddltstx 

Measurement of Radiation Ltvtls and Ra-226 Conctntrations Follouing Remedial Action 

Site Grid Coordinatts 
North-South East-Uest 

Ra-226 Soil Concentration Beta-Gaama Dose Ratt In-situ Gama-rvt 
(pCi/9 +I- 2-Sisma) at Ground Surface Intensity at 12 inches 

(Ste Nott 1) rRad/hr (Stt Note 2) CPH (See N6te 31 

730 167.5 
730 170 
730 172.5 
730 175 
730 177.5 
730 180 
730 182.5 
730 185 
730 187.5 
730 190 
730 192.5 
730 195 
730 197.5 
730 200 
730 202.5 
730 205 
730 207.5 
732.5 167.5 
732.5 170 
732.5 172.5 
732.5 175 
732.5 in.5 
732.5 180 
732.5 182.5 
732.5 185 
732.5 187.5 
732.5 190 
732.5 192.5 
732.5 195 
732.5 197.5 
732.5 200 
732.5 202.5 
732.5 20s 
735 167.5 
735 170 
735 172.5 
735 175 
735 177.5 
735 180 
735 182.5 
735 185 
735 187.5 

1.1 +I- 0.4 

1.5 t/- 0.3 

2.7 +I- 0.3 

1.3 t/- 0.2 

1.7 tt- 0.3 

1.5 tt- 0.3 

1.0 t/- 0.3 

2.3 +I- 0.4 

0.06 
0.04 
0.04 
0.06 
0.05 
0.07 
0.07 
0.06 
0.09 
0.04 
0.05 
0.04 
0.06 
0.07 
0.07 
0.05 

0.05 
0.07 
0.06 
0.06 
0.05 
0.04 
0.05 
0.w 
0.05 
0.05 
0.06 
0.05, 
0.08 
0.12 
0.07 

0.07 
0.07 
0.06 
0.05 
0.08 
0.06 
0.06 
0.08 

4232 
4188 
4214 
4072 
4108 
4282 
431t 
443 
44% 
4536 
4214 
4=%8 
4tc,2 
5018 
5414 
522% 
5236 
37% 
4%6 
4742 
4486 
415.5 
461s 
4400 
4% 
4m 
4444 
41% 
4526 
4694 
5836 
t48t 
5320 
27% 
4034 
431c 
4264 
4430 
437t. 
41.M 
4432 
4714 

---m- ----------- --- ------- 

l- Soil suples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr NaI(T1) dettctor and multi-channel 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-mindou Gil detector (Eberlirte Cp-210) ustd at ground surface to determine beta-sama dose rate I1158 CPtVnlFcsdlhr). 
3- Gama-ray dttector ustd for this measurement ws a Scr x 5ca NaI(Tl) crrstal (Eberlinc SPA-31 on tripod uith 1.25 cn. 

ltad side shieldins and digital readout (Eberline Ratemeter Scaler FRS-1). 

pa9e 1 0f 4 
B29 

7 ’ I 
,rl 
f4 
4 
1 
4 
i 

‘1 
LiJ1 

“4 
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TABLE B-9 (contincied) 

Parcel Ho. 12 and Borourh Eastmmt emtd bu Boroush of Hiddltsex 

karurmnt of Radiation Ltvtls and Ra-226 Conctntrations Follwins Rtmtdial Action 

Sitt Grid Coordhatts 
North-South EasHtst 

735 190 
735 192.5 
735 195 
735 197.5 
735 200 
735 202.5 
737.5 167.5 
737.5 170 
737.5 172.5 
737.5 175 
737.5 in.5 
737.5 180 
737.5 182.5 
737.5 185 
737.5 187.5 
737.5 190 
737.5 192.5 
737.5 195 
737.5 197.5 
737.5 200 
737.5 202.5 
740 147.5 
740 170 
740 172.5 
740 175 
740 177.5 
740 180 
740 182.5 
740 185 
740 187.5 
740 190 
740 192.5 
740 195 
740 197.5 
740 200 
742.5 167.5 
742.5 170 
742.5 172.5 
742.5 175 
742.5 177.5 
742.5 180 
742.5 182.5 

Ra-226 Soil Concentration 
bCi/r t/- 2-Sisaal 

(See Nott 11 

Bcta-Gam Dose Rate 
at bound Surfact 

rRad/hr (Stt Nott 21 

In-situ Sana-ray 
Inttnsitv at 12 inches 

CFll (Set Note 31 

2.0 +I- 0.3 

1.4 +I- 0.3 

1.7 t/- 0.3 

0.3 +I- 0.8 

0.7 t/- 0.3 

2.4 tl- 0.2 

1.1 t/- 0.3 

2.5 t/- 0.3 

2.3 +I- 0.3 

1.5 ti- 0.3 

0.3 +I- 0.3 

* 0.07 
0.07 
0.08 
0.06 
0.07 
0.06 

0.08 
0.11 
0.06 
0.06 
0.07 
0.04 
0.06 
0.07 
0.07 
0.06 
0.09 
0.06 
0.07 
0.08 
0.04 
0.04 
0.06 
0.06 
0.07 
0.07 
0.12 
0.06 
0.07 
0.04 
0.04 
0.05 
0.08 
0.08 
0.09 
0.w 
0.11 
0.07 
0.06 
0.06 
0.07 

5146 
5790 
3252 

5130 
4318 
4002 
4380 
4374 
4216 
4282 
4284 
4528 

4840 
5326 
8174 

4720 
4754 
4378 
4198 

4462 
4270 
4270 
4436 
4452 
4576 
4796 
4692 

4652 
5402 
4174 
4426 
5252 
4612 

l- Soil sawlts (in an as collected condition) analyzed for b-226 usins a 1Ocr x 1Ocr NaI(T11 dtttctor and multi-channel 
analuztr svsttr. On-sitt lliddltstx rapid scan ttchnisut. 

2- Thinrindw @I dtttctor (Ebtrlint W-2101 used at ground surface to determint beta-sama dose rate (1158 CFWlRad/hrl~ 
3- Gama-ray detector used for this measurement ws a 5cr x 5cr NaI(T11 crystal (Eberline SPR-31 on tripod uith 1.25 CID 

ltad sidt shielding and digital rtadout (Ebtrlint Rattmtter Scaler PRS-Il. 
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TABLE B-9 (continued) 
Parcel No. 12 and Borough Eastment oantd bv Eoroush of Hiddlesex 

Heasurtment of Radiation Ltvtls and Ra-226 Conctntrations Follouins Remedial Action 

Site Grid Coordinates 
North-South Eart-kst 

Ra-226 Soil Conctntration Beta-a Dost Rate In-situ Dama-ras 
bCil9 t/- 2-Sim) at Ground Surface Intensity at 12 inches 

(Stt Nott 11 mRad/hr (Stt Nott 21 CPM Gee Ngte 3) 
- -P---m- 

742.5 I85 
742.5 187.5 
742.5 190 
742.5 192.5 
742.5 195 
745 167.5 
745 170 
745 172.5 
745 175 
745 in.5 ,i 
745 180 
745 182.5 
745 185 
745 187.5 
745 190 
745 192.5 
745 195 
747.5 167.5 
747.5 170 
747.5 172.5 
747.5 175 
747.5 177.5 
747.5 180 
747.5 182.5.. 
747.5 185 
747.5 187.5 
747.5 190 
750 167.5 
750 170 
750 172.5 
750 175 
750 in.5 
750 180 
750 182.5 
750 185 
7so 187.5 
750 190 
752.5 167.5 
752.5 170 
752.5 172.5 
752.5 175 
752.5 in.5 

0.9 +I- 0.3 

0.7 t/- 0.3 

0.7 t/- 0.3 

1.5 +I- 0.3 

2.0 +/- 0.3 

4.5 +I- 0.3 

1.2 +I- 0.3 

0.7 +I- 0.3 

0.7 ti- 0.3 

1.9 +I- 0.3 

0.07 4938 
0.04 4376 
0.06 4802 
0.06 4456 
0.07 4730 
0.05 4586 
0.08 4442 
0.06 4&4t 
0.08 44% 
0.06 4u4 
0.05 4798 
0.07 4888 
0.06 5154 
0.08 4868 
0.04 5000 
0.04 5162 
0.03 5530 
0.07 9674 
0.09 4522 
0.06 4524 
0.07 4292 
0.05 4202 
0.06 4476 
0.05 4350 
0.06 4966 
0.06 4870 
0.06 4345 
0.06 4946 
0.08 4S3? 
0.05 , 4598 
0.06 4bl4 
0.1 4622 
0.06 4842 
0.08 4833 
0.06 4924 
0.04 4874 
0.06 5102 
0.08 4818 
0.08 4536 
0.06 4214 
0.07 4034 
0.06 4502 

l- Soil sawlts (in an as colltcted condition) analyzed for Ra-226 using a l(rcr x 1Ocr NaI(Tl) detector and multi-channel 
analyzer svsttr. On-site lliddlesex rapid scan technique. 

2- Thi?uindou Cm detector (Ebtrlint W-210) used at ground surface to dettrrine beta-ww dose rate (11% CfWrbiad/hr). 
3- @ma-ray dtttctor ustd for this wasurtmt uas a 5cr x 5cr NaII(T1) crustal (Eberline W-3) on tripod with 1.25 cw 

lead side shielding and digital readout (Eberline Rateheter Scaler PRS-1). 
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TABLE B-9 (continued) 
Parcel No. 12 and Boroush Easewnt emed bv Boroush of Hiddlesex 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Rction 

Site Grid Coordinates 
North-South East-Uert 

752.5 180 
752.5 182.5 
7x2.5 185 
7s5 167.5 
735 170 
755 172.5 
75s 175 
7s5 177.5 
F 180 
735 182.5 .< 
755 185 
755 187.5 
757.5 167.5 
757.5 170 
73.5 172.5 
757.5 175 
757.5 177.5 
757.5 180 
7s7.5 182.5 
757.5 185 
762.5 167.5 
762.5 170 
762.5 172.5 
762.5 175 
762.5 177.5 
762.5 180 
765 170 
765 175 
745 177.5 
767.5 170 
767.5 172.5 
767.5 175 
no 167.5 
770 170 
770 172.5 
no 17s 

Ra-226 Soil Concentration WaGma Dose kte In-situ Gana-ray 
MWs +I- P-Sims) at Ground Surface Intensity at 12 inches 

(See Note 1) &ad/hr Gee Rote 2) U’N (See Note 3) 

1.4 +I- 0.3 
0.07 

. 0.04 
0.06 
0.07 
0.15 
0.07 
0.06 
0.04 
0.06 
0.06 
0.1 
0.08 
0.1 
0.08 
0.05 
0.06 
0.07 
0.05 
0.08 
0.06 
0.05 
0.07 
0.1 
0.08 
0.09 
0.09 
0.07 
0.06 
0. I6 
0.09 
0.06 
0.07 
0.07 
0.1 
0.08 
0.04 

2.0 +I- 0.3 

0.3 +I- 0.3 

1.2 +t- 0.3 

1.5 +I- 0.3 

1.3 +I- 0.3 

1.5 +I- 0.3 

1.3 +I- 0.3 

2.1 +I- 0.3 

4596 
4736 
4388 
5510 

4582 
4770 

5244 

5166 
5296 
6828 

6230 
5768 
5654 

box! 
6388 
5150 

I- Soil sawles (in an as collected condition) anal‘ned for R-226 wins a 10a x 1Ocr NaItT\) detector and multi-channel 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-uindw GM detector (Eberline W-210) used at sround surface to determine beta-aama dose rate (1158 CWrRad/hr)a 
3- Gama-ray detector used for this measurewnt uas a Sa x 5cr NaI(T1) crustal (Eberline SW-31 on tripod uith 1.25 Cu 

lead side shielding and digital readout (Eberlirte Ratewter Scaler PR!P1). 
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TABLE B-10 

Parcel No. 13 ouned by Lori Construction Co. includins adjacent Boroush Easement 

lieasurmnt of Radiation Levels and Ra-226 Concentrations Follouins Rewdial Action 

Site Grid Coordinates 
Worth-South East-Uest 

Ita- Soil Concentration Beta- Dose Rate In-situ Gama-ray 
(&i/9 +/- 2-Siw) at Ground Surface Intensity at 12 inches 

(See Note 1) rRad/hr (See Note 2) CPll (See Note 3) 
-v- ------__ 

670 162.5 
670 165 
670 167.5 
670 170 
670 172.5 
670 175 
670 in.5 
670 180 
670 182.5 ,. 
670 185 
670 187.5 
670 190 
672.5 162.5 
672.5 lb5 
672.5 167.5 
672.5 170 
672.5 172.5 
672.5 175 
672.5 in.5 
672.5 180 
672.5 182.5 
672.5 185 
672.5 187.5 
672.5 190 
675 162.5 
675 lb5 
675 167.5 
675 170 
675 172.5 
675 175 
675 177.5 
675 180 
675 182.5 
675 185 
675 187.5 
675 190 
690 162.5 
690 lb5 
690 167.5 
690 170 
692.5 162.5 
692.5 165 

0.07 

0.06 

0.05 

0.04 

0.04 

0.04 

0.06 

0.08 

0.08 

0.09 

0.11 

0.07 

0.06 

0.06 
1.8 +f- 0.3 

6222 
5372 
6102 
=x+02 
6018 
4834 
5594 
4824 
5633 
455S 
5622 
4524 
5960 
6042 

5992 
sbso 
4886 
5772 
4816 
4812 
6330 

6294 
6490 
7912 
6378 
53c2 
670s 
5572 

3410 
3310 
3526 
3150 
4208 
4090 

--- ------ --_------------------- 

I- Soil swles tin an as collected condition) analyzed for Ra-22b usins a 1Ocm x 1Ocm MaI detector and multi-channel 
analrzcr system. On-site Wddlesex rapid scan technique. 

2- Thikindor GH detector (Eberline W-210) used at ground surface to deterrine beta-saw dose rate (1159 CFWdad!hr). 
3- GUaa-ray detector used for this measurerent was a 5cr x 5co NaI(T1) crystal (Eberline SF&3) on tripod rith 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 

B-33 



TABLE B-10 (con’tinued) 

Parcel No. 13 omed by Lori Construction Co. includins l diacent Boroush Easement 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial ktion 

Site Grid Coordinates 
North-South East-I&st 

692.5 
692.5 
695 
695 
695 
695 
697.5 
697.5 
697.5 
697.5 
697.5 
700 
700 
700 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
707.5 

Ra-22b Soil Concentration Deta-Dama Dose Rate In-situ Gama-ray 
MWr +I- P-Sirw) at Ground Surface Intensity at 12 inches 

(See Rote 11 rRad/hr (See Note 2) CPN (See Note 3) 
-- 

167.5 
170 
162.5 
165 
167.5 
170 
162.5 
lb5 
167.5 
170 ” 
187.5 
162.5 
lb5 
167.5 
170 
180 
182.5 
185 
187.5 
162.5 
lb5 
167.5 
170 
172;s 
175 
177.5 
180 
182.5 
185 
187.5 
162.5 
lb5 
167.5 
170 
172.5 
175 
in.5 
180 
182.5 
185 
187.5 
162.5 

1.3 ti- 0.2 3b76 
2182 

3.6 +I- 0.4 

2.5 tf- 0.3 

3.8 tt- 0.3 

0.06 

0.04 

boso 
3220 
2702 
6248 
6028 

0.07 

0.06 

2.1 t/- 0.3 

0.05 
0.06 
0.07 
0.06 
0.07 

4533 
5794 
6478 
3070 
3334 
4480 
4560 
4blL 
4314 
5222 

1.5 t/- 0.3 

1.4 t/- 0.3 

1.5 +I- 0.3 

0.8 +I- 0.7 

0.05 
0.06 
0.04 
0.04 
0.07 
0.06 
0.04 

4318 

0.06 

0.07 
0.06 
0.06 
0.06 
0.07 
0.06 
0.08 
0.08 

0.9 +/- 0.3 

4816 
4903 
4186 

I- Soil saules tin an as collected condition) analyzed for h-226 wins a 1Ocr x IOU NaI(T1) detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-window Gll detector (Eherline W-210) used at sround surface to determine beta- dose rate (1153 Clll/&d/hr). 
3- Dam-ray detector used for this measurement ws a 5cr x 5cr NaI(Tl) crystal (Eberiine SPA-31 on tripod uith 1.25 cm 

lead side shieldins and digital readout (Eherline Ratemeter Scaler PRS-1). 
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TABLE B-10 (continued) 

Parcel No. 13 ouned by Lori Construction Co. includins l diacent Borough Easement 

Heasurewnt of Ridiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
Hurth-South East-West 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707i5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 

l&5 
167.5 
170 
172.5 
175 
in.5 
180 
182.5 
185 
187.5 ” 
162.5 
lb5 
1677.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 
187.5 
162.5 
165 
lb7.5 
170 
172.5 
175 
377.5 
180 
182.5 
185 
187.5 
162.5 
16.5 
167.5 
170 
172.5 
175 
177.5 
180 
182.5 
185 

3152 
3744 
4194 

1.9 tt- 0.3 

2.0 tl- 0.3 

0.6 +I- 0.3 

0.9 +/- 0.3 

0.06 
0.05 
0.05 
0.07 
0.04 
0.05 
0.05 
0.04 

0.04 

3552 
3730 
3576 
3874 
3G74 
3966 
4302 
3970 

0.06 
0.07 
0.05 
O.Ob 
0.03 
0.06 
0.06 
0.07 

0.8 +I- 0.2 

0.9 +I- 0.2 

0.4 t/- 0.3 

1.5 +I- 0.3 

1,l +I- 0.2 

0.4 +I- 0.2 

0.06 
0.05 
0.05 
0.05 
0.05 
0.06 
0.06 
0.06 

3884 
3920 
4053 
6582 
3770 
‘322 
3%!0 
3210 
3552 
3622 
360 

3872 
3788 
‘36% 
3900 
4274 
412’2 

0.2 

0.04 
0.06 
0.04 
0.05 
0.06 
0.06 
0.06 

6146 
4132 
3812 
3498 
3766 

3’46 

4416 
3748 
3824 

- -7 ---- ------ 

1- Soil samples (in an as collected condition) analyzed for Ra-22b usins a lOcr x 10cm NaI(T1) detector and multi-channel 
analyzer system. On-site Middlesex rapid scan technique. 

2- Thinqindou #I detector Kberline If-210) used at sround surface to deterline beta-mm dose rate (1158 CPnMM~~r). 
3- w-ray detector used for this mwwJrewnt ws a 5cr x 5cr NaIITl) crystal (Eberlinc SPA-31, on tripod uith 1.25 cm 

lead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-1). 

h-226 Soil Concentration Beta- Dose Rate In-situ Gaama-ray 
b4X/r t/- 2-Sismal at Ground Surface Intensity at 12 inches 

(See Note 1) &d/hr (See Note 2) CPN (See Note 3) 
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TABLE B-10 <continued) 
Parcel No. 13 owned LY Lori Construction Co. includirrP adjacent Roroush Easement 

Measurcwnt of Radiation Levels and Ra-226 Concentrations Follouins Remdial Action 

Site Grid Coordinates 
North-South East-Nest 

715 187.5 
717.5 162.5 
717.5 lb5 
717.5 167.5 
717.5 170 
717.5 172.5 
717.5 175 
717.5 177.5 
717.5 180 
717.5 182.5 .~ 
717.5 185 
717.5 187.5 
720 162.5 
720 lb5 
720 167.5 
720 170 
720 172.5 
720 175 
720 177.5 
720 180 
720 182.5 
720 185 
720 187.5 
722.5 162,5 
722.5 145 
722.5 167.5 
722.5 170 
722.5 172.5 
722.5 175 
722.5 177.5 
722.5 180 
722.5 182.5 
722.5 185 
722.5 187.5 
725 162.S 
725 165 
725 167.5 
725 170 
725 172.5 
725 175 
725 177.5 
725 180 

Ra-m Soil Concentration 8etNama Dose Rate In-situ k-ray 
Milr +J- 2-Sisma) at Ground Surface Intenritv at 12 inches 

(See Note 11 mRad/hr (See Note 2) CPH (See Note 3) 

0.07 
: 5.9 +/- 0.4 

0.7 +/- 0.3 

0.7 +I- 0.3 

0.8 +I- 0.3 

1.0 +/- 0.3 

0.7 +I- 0.3 

1.2 +I- 0.3 

0.7 +I- 0.2 

0.7 +I- 0.3 

0.8 tl- 0.3 

1.1 +/- 0.3 

1.5 +I- 0.3 

0.17 
0.05 
0.05 
0.04 
0.04 
0.07 
0.05 
0.07 

0.05 

0.07 
0.04 
0.04 
0.07 
0.04 
0.05 
0.08 
0.06 

0.04 
0.03 
0.05 
0.08 
0.05 
0.04 
0.07 
0.08 

0.07 

0.05 
0.07 
0.06 
0.05 
0.05 

4274 
4118 
3748 
3414 
3480 
3828 
3612 

4190 
3994 
3764 
3796 

4360 
2842 

3738 
3164 
4190 

3488 
326 

3818 

3424 
3744 
4324 

l- Soil surles (in an as collected condition) analyzed for k-226 usins a IOm x 1Ocr Nal(l11 detector and multi-channel 
analyzer system. On-site tliddlesex rapid scan technique. 

2- Thin-uindou Gn detector Eherline HP-2101 used at wound surface to determine betr-saul dose rate (1158 CfWlRadlhr)~ 
3- Sama-ray detector used for this moasuremont was a 5cr x 5cm NaI(T1) crystal (Eherline SW-31 on tripod uith 1.25 cm 

lead side shieldins and digital readout Eherline Ratemeter Scaler PRS-1). 
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TABLE B-10 (continued) 
Parcel No. 13 owned by Lori Construction Co. including adjacent Borough Easeomt 

Neasurennt of Radiation Levels and Ra-226 Concentrations Follorim Remedial Action 

Site Grid Coordinates 
North-South East-I&t 

Ra-226 Soil Concentration 
Hi/9 +/- 2-Siwa) 

(See Note 1) 

Beta-&ma Dose Rate 
at Ground Surface 

rRad/hr (See Note 2) 

725 182.5 
725 185 
725 187.5 
727.5 lb2.5 
727.5 165 
727.5 167.5 
727.5 170 
727.5 172.5 
727.5 175 
727.5 177.5 
727.5 180 
727.5 182.5 
727.5 185 
727.5 187.5 

0.7 +/- 0.2 

1.2 +I- 0.3 

1.0 +/- 0.3 

1.4 +/- 0.3 

3.0 +/- 0.4 

1.5 +/- 0.3 

0.05 
0.05 
0.06 

0.04 
0.07 
0.65 
0.03 
0.06 
0.09 
0.05 
0.04 

In-situ &ma-ray 
Intensity at 12 inches 

CPPI (See Note 3) 
WV--- 
4128 
394h 
4432 
4’z2 
4150 
4144 
3790 
3mi 
3716 
4326 
4520 
4432 
4194 
4162 

- ---- --------_---------- 

l- Soil samples (in an as collected condition) analyzed for Ra-226 using a 1Ocm x 1Ocr NaI(T1) detector and rulti-channel 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-windou @I detector (Eberline W-210) used at wound surface to deterrine beta-saw dose rate (11% CFWrJIad/hr). 
3- &ma-ray detector used for this masureaent ws a 5cr x 5cr Nal(T11 crystal (Eberline SPA-31 on tripod uith 1.25 CI 

lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-11. 



TABLE B-l 1 
Parcel No. 14 owned bv De+lmelis Builders, Inc. includrnr adiacent Borough Easement 

Heasurmnt of Radiation Levels and R-224 Concentrations Follwino Remedial Action 

Site Grid Coordinates 
North-South East-West 

685 200 
t&5 202.5 
685 205 
685 207.5 
485 210 
687.5 200 
687.5 202.5 
687.5 205 
687.5 207.5 
687.5 210 
690 200 
690 202.5 
b90 205 
65’0 207.5 
690 210 
692.5 200 
692.5 202.5 
692.5 205 
692.5 207.5 
692.5 210 
b95 200 
6% 202.5 
695 ms- 
695 207.5 
695 210 
697.5 190 
697.5 192.5 
697.5 195 
697.5 197.5 
697.5 200 
697.5 202.5 
697.5 205 
697.5 207.5 
697.5 210 
700 190 
700 192.5 
700 1% 
700 197.5 
700 200 
700 202.5 
700 205 
700 207.5 

Ra-226 Soil Concentration 
bCi/r +/- 2-Sirw1 

(See Note 1) 

1.4 4l- 0.3 

2.0 4/- 0.3 

0.1 +I- 0.2 

-0.1 +I- 0.2 

0.5 4/- 0.2 

0.9 4/- 0.3 

2.7 4/- 0.4 

0.3 4/- 0.2 

Beta- Dose Rate 
at Ground Surface 

&ad/hr We Note 2) 

0.08 
0.07 
0.07 
0.13 
0.06 
0.06 
0.08 
0.08 
0.05 
0.07 
0.07 
0.06 
0.05 
0.04 
0.04 
0.05 
0.06 
0.04 
0.05 
0.09 
0.07 
0.02 
0.04 
0.03 
0.05 
0.07 
0.06 
0.07 
0.03 
0.07 
0.06 
0.07 
0.04 
0.03 
0.07 
0.07 
0.05 
0.06 
0.04 
0.06 
0.08 
0.04 

In-situ &ma-ray 
Intensity at 12 inches 

CPtl (See Note 3) 

5302 
5134 
5002 
5153 
5292 
5734 
4952 
4422 
3728 

3842 
3376 
3846 
3622 
3614 

4096 
3348 
mo 
3172 
3218 

- 3472 
4024 
4092 
4612 
4246 
4274 

3126 
2916 
4936 
4318 
4628 

-------- 
l- Soil samples (in an as collected condition) analned for k-226 using a 1Ocu x 1Ocm NaItTl) detector and multi-channel 

analyzer system. Gn-site lliddlesex rapid scan technique. 
2- Thin-mindou GH detector (Eberline W-2101 used at ground surface to determine beta- dose rate (1158 CPtl/mRad/hr)~ 
3- Gama-ray detector used for this measurement ws a !icr x Scr NalUll crystal (Eberline W-3) on tripod uith 1.25 CD 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-11 (continued) 
Parcel No. 14 owned bv DeAngelis Buildem Inc. including adjacent Borowh Easement 

Heasurement of Radiation Levels and Ra-226 Concentrations Follouins Rendial Action 

Site Grid Coordinates 
North-South East-blest 

Ra-226 Soil Concentration Beta+ma Dose Rate In-situ GUM-ray 
bCi/9 +/- 2-Si9u) at Ground Surface Intensity at 12 inches 

(See Note 1) dad/hr (See Note 2) CPU (See Note 3) 
- -- --- 

700 210 
702.5 190 
702.5 192.5 
702.5 1% 
702.5 197.5 
702.5 200 
702.5 202.5 
702.5 205 
702.5 207.5 ~ 
702.5 210 
705 190 
705 192.5 
705 1% 
705 197.5 
705 200 
705 202.5 
705 205 
705 207.5 
705 210 
707.5 im 
707.5 192.5 
707.5 1% 
707.5 197.5 
707.5 200 
707.5 202.5 
707.5 -205 
707.5 207.5 
707.5 210 
710 190 
710 192.5 
710 1% 
710 197.5 
710 200 
710 202.5 
710 205 
710 267.5 
710 210 
712.5 190 
712.5 192.5 
712.5 195 
712.5 197.5 
712.5 200 

1.0 4I- 0.4 

1.1 +I- 0.5 

1.0 4/- 0.4 

1.2 4/- 0.3 

1.2 4/- 0.3 

0.9 +I- 0.3 

1.2 4/- 0.2 

1.8 4/- 0.3 

1.1 +I- 0.3 

0.2 4/- 0.2 

0.05 
0.08 
0.06 
0.08 
0.06 
0.04 
0.05 
0.07 
0.08 
0.05 
0.08 
0.05 
0.05 
0.07 
0.06 
0.06 

0.06 
0.05 
0.09 
0.09 
0.07 
0.04 
0.11 
0.04 
0.06 
0.04 
0.11 
0.06 
0.05 
0.06 
0.03 
0.07 
0.05 
0.08 
0.05 
0.04 
0.06 
0.06 
0.04 
0.05 
0.05 
0.07 

5152 
3896 
4206 

3816 
3974 
4046 
4068 
3826 

3563 
3368 
3686 
3660 
4224 
4242 
4384 
3624 
4954 
380 
3852 
3664 
4078 
3b4b 

--pm -- 

l-Soil samples (in an as collected condition) analyzed for Ra-224 usins a 1Ocr x 1Ocr NaI(T1) detector and aulti-channel 
analyzer system. On-site Niddlesex rapid scan technique. 

2- Thin-uindou Ul detector (herline HP-2101 used at ground surface to determine beta-sama dose rate (1158 CP?llkRad/hrl. 
&b-ray detector used for this measurement cc15 a 5ce x 5cr NaI(T1) crystal (Eberline SPA-31 on tripod uith 1.25 CKI 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-11 (continued) 
Parcel No. 14 owed bv Dektselis Builders, Inc. includine adjacent Borourh Easement 

ktsuremont of Badiation Levels and Ba-226 Concentrations Followirrp Remedial ktion 

Site Grid Coordinates 
North-South East-kst 

712.5 2Q2.5 
712.5 205 
712.5 207.5 
712.5 210 
715 im 
715 192.5 
715 1% 
715 197.5 
715 200 
715 202.5 
715 205 
715 207.5 
715 210 
717.5 im 
717.5 192.5 
717.5 1% 
717.5 197.5 
717.5 200 
717.5 202.5 
717.5 205 
717.5 207.5 
717.5 210 
720 196 
720 192.5 
720 1% 
720 197.5 
720 200 
720 202.5 
720 205 
720 207.5 
720 210 
722.5 190 
722.5 192.5 
722.5 1% 
722.5 197.5 
722.5 200 
722.5 202.5 
722.5 205 
722.5 207.5 
722.5 210 
725 190 
725 192.5 

Ba-226 Soil Concentration 
(&i/9 4/- 2-Sims) 

(See Note 1) 

1.4 4/- 0.3 

1.0 4/- 0.3 

1.0 4/- 0.2 

1.3 4/- 0.3 

1.3 +/- 0.4 

0.9 4/- 0.2 

1.4 4/- 0.3 

1.2 4/- 0.2 

0.8 4/- 0.3 

1.4 4/- 0.3 

Beta-&ma Dose Rate Imi tu k-ray 
at Ground Surface Intensity at 12 inches 

tiadlhr (See Note 2) IYN (See Note 3) 

0.07 
0.06 
0.06 
0.04 
0.08 
0.06 
0.29 
0.04 
0.06 
0.03 
0.04 
0.04 
0.04 
0.07 
0.05 
0.05 
0.08 
0.08 
0.07 
0.07 
0.06 
0.06 
0.05 
0.06 
0.08 
0.05 
0.04 
0.05 
0.06 
0.06 
0.06 
0.04 
0.08 
0.09 
0.05 
0.05 
0.04 
0.06 
0.05 
0.07 
0.06 
0.06 

3712 

4140 
3724 
3642 
42% 
3922 
3798 

3972 
4130 
4218 
4130 
4124 
4072 

3836 
4108 

3762 
3794 
3942 
3802 
4224 
4386 
4338 
4314 
4108 
4200 
4172 

l- Soil samples (in an as collected condition) analned for k-226 usins a 10cm x 1Ocm NaI(Tl1 detector and multi-char@' 
analner system. On-site tliddlesex rapid scan technique. 

2- Thin-uindou @I detector (Eberline W-2101 used at ground surface to determine beta-gamma dose rate (1158 CPtllrRadlhr)~ 
3- Gama-rav detector used for this measurement uas a 5cr x 5cr NaI(T1) crystal (Eberline WA-3) on tripod uith 1.25 Cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PBS-l). 

Page 3 of 4 

B-40 

.I ..___ ^I. -_ -- . .-..-. _____.--. 



TABLE B-11 (continued) 

Parcel No. 14 owned br Behselis Builders. Inc. including adjacent Borourh Easement 

tleasurerent of Radiation Levels and Ra-226 Concerrtrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

725 1% 
725 197.5 
725 200 
725 202.5 
725 205 
725 207.5 
725 210 
727.5 15’0 
727.5 192.5 
727.5 1% 
727.5 197.5 
727.5 200 
727.5 202.5 
727.5 205 
727.5 207.5 
727.5 210 . 

Ra-226 Soil Concentration Beta-Gaua Dose Rate 
bCil9 +/- 2-Sismal at Ground Surface 

(See Note 11 mRad/hr (See Note 21 

’ 1.2 +I- 0.3 

0.1 +/- 0.3 

1.0 +/- 0.3 

0.9 +/- 0.3 

0.06 
0.05 
0.08 
0.08 
0.05 
0.05 
0.07 
0.06 
0.06 
0.05 
0.06 
0.07 
0.05 
0.04 
0.06 
0.05 

In-situ &ma-ray 
Intensity at 12 inches 

CPM (See Note 31 
---- 

4130 : 
4336 
4228 
4636 
4408 
4490 

4010 
4310 
4510 
4582 
456.S 
4700 
5670 
4740 
4960 

1-30iT suples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr NaI(T1) detector and multi-charm1 
analyzer suster. On-site tliddlesex rapid scan technique. 

2- Thia-mindou GH detector (Eberline W-2101 used at wound surface to determine beta-mm dose rate (1153 CPtl/rRad/tr). 
3- GaMa-rlr detector used for this wasureaent uas a 5cr x 5cm RaI(T11 crystal (Eberline SPA-3) on tripod with 1.25 ih 

Icad side shieldins and digital readout (Eberline Ratemeter Scaler KG-l). 

- -- -- _I ~.._ 



TABLE B-12 

Parcel Ro. 15 and Roroush Easeaeut awned bv Borough of Riddlesex 

Reasurmnt of Radiation Levels and Ra-226 Concentrations Follouinl Remedial Action 

Site Grid Coordinates 
Worth-South @stUcst 

680 217.5 
690 220 
b90 222.5 
690 225 
680 227.5 
680 230 
690 232.5 
680 235 
be0 237.5 
690 240 
692.5 21?.5 
682.5 220 
682.5 222.5 
692.5 225 
b92.5 227.5 
b92.5 230 
692.5 232.5 
682.5 235 
692.5 23?.5 
692.5 240 
692.5 242.5 
682.5 245 
685 2:2.5 
t95 215 
695 217.5 
b95 220 
635 222.5 
b95 225 
b95 22?.5 
685 2-a 
695 232.5 
a5 &I35 
695 237.5 
b95 240 
b95 242.5 
#5 245 
687.5 212.5 
687.5 215 
657.5 2!?.5 
697.5 220 
697.5 222.5 
687.5 225 

Ra-226 Soil Concentration Reta-Gama Dose Rate In-situ Gama-ray 
Mi/$ +I- 2-9iQaI at Ground Surface Intensity at 12 inches 

(See Rote 1) &ad/hr (See Rote 2) CRI (See Rote 3) 

1.2 t/- 0.2 

1.0 +/- 0.2 

0.1 tt- 0.2 

0.9 t/- 0.3 

1.6 +/- 0.3 

0.4 +I- 0.2 

1.0 +I- 0.3 

0.9 +/- 0.3 

0.b tl- 0.2 

0.04 
0.05 
0.05 
0.04 
0.04 
0.04 
0.05 
0.09 
0.05 
0.04 
0.04 
0.07 
0.04 
0.05 
0.05 
0.05 
0.03 
O.O? 
0.05 
0.04 

0. !2 
0.14 
0.06 
0.07 
0.09 
0.09 
0.12 
o.ot 
0.05 
0.05 
0.09 
0.07 

0.04 
c.ob 
0.05 
0.05 
0.37 
0.04 
0.05 

3492 
372b 
3931 
3392 
3554 
3914 
4260 
400b 
3316 
3824 
3520 

4531 
4!24 
3279 
333 
5432 
549b 
5139 
4972 
5294 
5729 . 
5592 
4442 
4490 
4b24 
6095 
4334 
3975 
3?94 
4771 
4456 
3990 
5029 
43?b 
4459 

-------Pm ------------------- 

1: Soi! samples (in an as collected condition) analyzed for k-226 usins a 10~1 x 1Oca NaI(T1) detector and oulti-channel 4 
PnalYzer suster. On-site Riddlesex rapid scan technique. *j 

2- Thin-rindou Gn detector Kbcrline tP-2101 used at ground surface to deterrine beta-sama dose rate (!158 C!W&adlh~)~ t 
3- Sam-ray detector used for this ueasureuent ws a 5cu x 5cu tJaI(Tl) crystal IEbe:lir;e 'B-3) on tripod with 1.25 ca 

lead side shielding and digita readout (Eberline Ratewter Scaler PRS-1). 
% 

Page 1 of 4 
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TABLE B-12 (continued) 
Parcel No. 15 and Boroutih Easmnt owed by Borough of tliddlesex 

Heasureaent of Radiation Levels and k-226 Concentrations Fo?lwing Remedial Actim 

Site Grid Coordinates 
North-South East-kst 

697.5 
497.5 
697.5 
697.5 
t87.5 
697.5 
690 
690 
b?O 

.c90 
b?O 
690 
690 
690 
b90 
690 
690 
t90 
692.5 
692.5 
6?2.5 
t92.5 
b92.5 
tm.5 
692.5 
b92.5 
692.5 
b92 5 
b92:5 
65 
b95 
t95 
695 
L’% 
ii5 
b?5 
695 
b95 
b95 
b97.5 
697.5 
697.5 

227.5 
230 
232.5 
235 
237.5 
240 
212.5 
215 
217.5 
220 
222.5 
225 
227.5 
230 
232.5 
235 
237.5 
240 
212.5 
215 
217.5 
22c 
22.2.5 
225 . 
227.5 
239 
232.5 
235 
237.5 
212.5 
215 
217.5 
220 
222.5 
225 
227.5 
230 
232.5 
235 
212.5 
2!5 
21?.5 

R-22& Soil Concentration Ileta-Garrra Dcse Rate In-situ Gakiaa-:a7 
bCi/g +/- 2-Sisma) at Ground Surface IrhnsitY at 12 inches 

(See Note 1) dad/hr (See Note 2) ml !kc Nate 3) 
--- vm --a------ - --------m-w 

1.1 +I- G.2 

1.5 ti- 0.3 

0.7 t/- 0.2 

0.4 t/- 0.3 

0.9 +I- 0.3 

0.b tf- 0.3 

0.9 tt- 0.4 

3.9 +I- 0.3 

1.3 +/- 0.3 

O.Ck 4276 
0.07 44i9 
0.1 499& 
0.05 4t!9 
0.05 5949 
0.1 t1t.o 
0.03 ,Xb 
0.07 329 
0.07 4292 
0.05 3384 
0.09 35c2 
0.07 240 
0.07 .3% 
0.07 3440 
O.Cb 3es4 
0.07 4% 
0.09 542% 
0.06 4912 
0.05 37hO 
0.06 4035 
0.04 3070 
O.Ob 3534 
0.06 39% 
0.04 37% 
0.05 3414 
0.09 3422 
o.c4 ?c!e 
0.05 4150 
0.09 5570 
0.07 3540 
0.04 3SX) 
0.06 3452 
0.06 3516 
0.E 354.5 
0.05 40:s 
0.04 3573 
0.05 3&45 
0.05 4 000 
0.07 tt4? 
0. ct. 3QX 
O.C5 ‘39!4 
o.cs 4030 

l- %l sammples (in an as collected condition) analuzed for Ra-226 using a 1Ocr x 10cr !&l(Tl) detectcr and rulti-:Lanwl 
amluzer system. On-site Iliddlesex rapid seal: tech:lisue. 

2- lhin-uindou Gtl detector (Eberline W-219) used at ground surface to detera& beta-sawa dose rate (1159 C!?l/uiha?%r!. 
3- bIba -ray detector used for this waswcrcnt uas a 5cm :: 5ca NaI(Tl) crvstal (Eberline W-3) :L tripod uitk I.25 cm 

lead side shielding and digital readact (Eber1ir.e Ratewter Scaler P%-1). 
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TABLE B-12 (continued) 

Parcel Mo. 15 and Boroufh Easement wned by Boroush of lliddlesex 

Measurement of Radiation Levels and Ra-226 Concentrations FoTlwinJ Remedial Action 

Site bid Coordinates 
North-South Eastikst 

697.5 
697.5 
b97.5 
697.5 
697.5 
697.5 
697.5 
700 
700 
700 
700 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 

220 
m.5 
225 
227.5 
230 
232.5 
235 
212.5 
215 
217.5 ’ 
220 
222.5 
225 
227.5 
230 
232.5 
212.5 
215 
21?.5 
220 
x.5 
225 
227.5 
‘230 
212.5 
215 
217.5 
220 
222.5 
225 
227.5 
212.5 
215 
2!7.5 
220 
222.5 
225 
212.5 
215 
217.5 
220 
x.5 

k-226 Soil Concentration BetMama Dose Rate 
bCi/J t/- 2-Wma) at Ground Surface 

(See Note 1) mRadlhr (See Note 2) 

0.09 
1.7 t/- 0.3 0.07 

0.07 
0.2 +I- 0.2 0.07 

0.05 
0.09 
0.09 
0.06 
0.09 
0.05 
0.08 
0.06 
0.05 
0.06 
0.07 
O.!! 

!.3 t/- 0.3 0.05 
0.05 

1.5 tt- 0.4 0.04 
0.06 

2;? t/- 0.4 O.Ob 
0.05 

4.0 tt- 0.3 0.05 
O.Ob 
0.04 
0.07 
0.04 
0.07 
0.05 
O.Ob 
0.14 

2.0 +/- 0.3 0.05 
0.09 

0.3 +I- 0.3 0.05 
0.04 

1.1 t/- 0.3 0.05 
0.05 
0.04 
0.05 
0.05 
0.09 
0.05 

In-situ W-ray 
Intensity at 12 inches 

CPH (See Note 3) 
-w- 

4002 
3904 
3726 
3514 
3?14 

8454 
4219 
4476 
3678 ., 
4304 

3570 
3676 
3646 
6492 

4142 
4225 
4148 

. . 702.5 
705 
705 
705 
?05 
705 
705 
705 
707.5 
707.5 
707.5 
70?.5 
707.5 
707.5 
710 
710 
710 
710 
710 

4214 
4274 
5096 
39% 
4523 

’ tot0 
3992 
44% 
405.3 
3922 
4144 
4496 
4224 
4202 
4M4 
4572 
4452 

-- -- ---- ------_c 

l- Soil samples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 13ca NalfTl) detector and l ulti-chanti’ 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thimindou Gn detector (Eberline WY2101 used at ground surface to deterrine beta-hma dose rate (115S m/uRad/brl; 
3- Sama-ray detector used for this measurement uas a 5cr x 5a RaI(Tl1 crystal (Eberline Pk3) on tripod uith 1.25 a,* 

lead side shielding and digital readout (Eberline Rateueter Scaler PRS-11. 

Page 3 of 4 
a-44 



TABLE E-12 (continued) 
Parcel No. 15 and Boroul Easement owned by Boroulh of Hiddlescx 

Reascrement of Radiation Levels and Ra-226 Concentrations FoIlwing Rekediol fiction 

Site Grid Coordiwtes 
North-South East-t&t 

712.5 212.5 
712.5 215 
712.5 21?.5 
712.5 220 
712.5 222.5 
715 212.5 
715 2:s 
715 217.5 
715 220 
717.5 212.5 
71?.5 217.5 
720 212.5 
720 2!5 
722.5 212.5 

Ra-226 Soil Concentration Beta-Gama Dose Rate 
Hi/s +/- 2*&a) at Ground Surface 

(See Note 11 mRad!hr (See Note 2) 

I.4 +/- 0.3 - 
-- 

0.05 
0.04 

1.3 +I- 0.3 0.07 
0.06 
0.08 
0.06 
0.05 
0.06 
0.04 
0.04 
0.06 
0.04 
0.06 
0.07 

.i 
0.9 kl- 0.3 

1.1 +/- 0.3 

In-situ Gawa-ray 
Intensity at 12 inche; 

CPH (See Note 3) 
-- --I--- 

4wM 
4406 
4042 
47:2 
4226 
3744 
3s13 
3332 
5173 
4234 
45m 
4336 
4:w 
42?6 

B--m- ----------------_ --a- 

l- Gil 1 %m~les (in ar. as collected condition) analyzed for Ra-226 usind a 10~~ x 10~8 k!(Tl) detector and oulti-cLame! 
~lyzer system. On-site Riddlesex rapid scan technique. 

2- Tbirwi:tdou Gtl detector (Eberline W-210) csed at s:ound surface to deternine beta-data; dose rate (!lSC G?!I!r&d!hr). 
a’ba -ray detector Used for this measwermt was a Scr x 5ca k!(V) crystal 

lead side shielding and disital readout !Eberline Rateoeter Scaler PWl). 
!Eterline SPA-3) on tripod vit:k I.25 :I 

B-45 



TABLE B-13 

Parcel No. 17 omned by Ramond and Elaine Reefer includins adjacent Borough Easement 

Measurement of Radiation Levels and k-226 Concentrations Follouing Remedial Action 

Site Grid Coordinates 
North-South East-kst 

660 262.5 
462.5 260 
665 235 
bb7.5 232.5 
667.5 235 
667.5 237.5 
667.5 240 
667.5 242.5 
667.5 245 
667.5 247.5 
667.5 250 
667.5 252.5 
647.5 25s 
647.5 257.5 
670 225 
670 227.5 
670 230 
670 232.5 
670 235 
670 237.5 
670 240 
670 242.5 
670 245 
470 247.5 
470 250 
470 252.5 
470 255 
472.5 222.5 
672.5 225 
472.5 227.5 
472.5 230 
472.5 232.5 
672.5 235 
472.5 237.5 
672.5 240 
472.5 242.5 
472.5 245 
472.5 247.5 
672.5 250 
472.5 252.5 
675 220 
675 222.5 

Ra-226 Soil Concentration 
bCi/9 +I- ZSirw) 

(See Note 1) 
----A 

3.6 +I- 0.5 

2.2 t/- 0.3 

Beta-&ma Dose Rate 
at Ground Surface 

Mad/hr (See Note 2) 

0.04 
0.04 
0.05 
0.04 

I.9 +I- 0.3 

1.0 +I- 0.2 
0.08 
0.08 
0.07 
0.64 
0.04 
0.05 
0.05 

3.0 +I- 0.3 

0.9 tJ- 0.2 ’ 

0.7 +I- 0.2 

1.1 +I- 0.3 

2.0 +I- 0.2 

0.3 +I- 0.3 

0.8 +I- 0.3 

0.03 
0.65 
0.04 
0.04 
0.04 
0.04 
0.04 
0.64 
0.03 

0.11 
0.03 

In-situ Gamma-ray 
Intensity at 12 inches 

C?H tSee Note 3) 
---m-m 

3656 
30% 

3192 
3798 
3708 

3324 
3496 
4336 
3.b26 
5998 
5902 
3310 
3392 
3844 
3132 
3142 
2748 
2714 
2972 
2918 
3224 
2904 
4402 
4776 
4002 
3390 

-a2 
4~-34 
3144 
3472 
3394 
3680 
3132 
3844 
5232 
3794 

-- - - - - -___l_____l_______I__ __-____-_-__-_----_------------  

1- Soil samples (in an as collected condition) analyzed for Ra-226 using a l&m x iocm NaI(Tl) detector and multi-channe 
anaker suster. On-site Hiddlesex rapid scan technique. 

2- Thin-uindor Gn detector (Eberline w-210) used at ground surface to determine beta-gamma dose rate (\l'Js CPrMadlhr)~ 
3- Gama-ray detector used for this measurement ws a km x 5cm NaI(Tl) crystal (Eberline SPA-3) on tripod with 1.3 Ce 

lead side shielding and digital readout (Eberlirac Ratemeter Scaler PRS-1). 

Page 1 of 2 
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TABLE B-13 (coniinued) 

Parcel No. 17 owned br Ranond and Elaine Reefer including adjacent Boroush Easemt 

Reasurcwnt of Radiation Levels and Ra-226 Concentrations Follmins Rewdial Action 

Site Grid Coordinates 
North-South East-blest 

675 
675 
675 
675 
675 
b75 
675 
675 
675 
675 
675 
477.5 
677.5 
677.5 
677.5 
477.5 
477.5 
477.5 
677.5 
477.5 
477.5 
477.5 
477.5 
482.5 
682.5 
485 
Ml.5 

Ra-226 Soil Concentration Beta-Gama Dose Rate In-situ Gamma-ray 
(&i/s +/- 2-Sisd at Ground Surface Intensity at 12 inches 

(See Note 1) rRad/hr (See Note 2) CPH (See Note 31 
-- -- -----we- 

225 
227.5 
230 
232.5 
235 
237.5 
240 
242.5 
245 
247.5 :i 
250 
220 
222.5 
225 
227.5 
230 
232.5 
2% 
237.5 
240 
242.5 
245 
247.5 __ 
242.5 
247.5 
245 
242.5 

0.04 
0.66 
0.04 
0.04 
0.03 
0.64 
0.04 

0.6 tl- 0.2 

1.5 t/- 0.3 

1.2 +I- 0.2 

0.7 t/- 0.2 

1.2 +I- 0.2 

0.06 
0.04 
0.05 
0.04 
0.04 
0.03 
0.64 
0.07 
0.05 
0.03 

0.8 +/- 0.1 

0.6 tt- 0.2 
0.4 +I- 0.2 
0.7 +/- 0.2 

0.02 

3514 
4532 
3938 
3738 
TJ4.x 
333 
3250 
3256 
-3004 
3372 
2838 
3550 
3814 
3370 
3532 
4232 
3726 
3126 
yd:$ 
3448 
3346 
3633 
3109 
3278 
3&14 
3%4 
4696 

&Soil suples (in an as collected condition) analyzed for Ra-224 usins a 1Ocr x l&r Nal(Tl) detector and multi-chasnel 
analyzer system. On-site Hiddlesex rapid scan technique. 

&Thinrindou Gtl detector (Eberline W-210) used at ground surface to detertine beta-sama dose rate (11% CRllnF:ad!hr!. 
3- &&#+a- ray detector used for this measurement was a 5cr x 5cn NaI(T1) crystal (Eterline SPA-31 on tripod with !.Z cm 

lead side shielding and digital readout (Eber-line Rateaoter Scaler F%-1). 



680 242.5 
680 245 
680 247.5 
680 250 
680 252.5 
680 255 
680 257.5 
w 260 
680 262.5 
680 265 :i 
680 267.5 
680 270 
680 272.5 
680 275 
680 277.5 
680 280 
680 282.5 
680 285 
680 287.5 
680 290 
680 292.5 
680 295 
680 297.5 
680 300. 
680 302.5 
680 305 
680 307.5 
b8Q 310 
680 312.5 
680 315 
680 317.5 
68-o 320 
680 322.5 
680 325 
680 327.5 
680 330 
680 332.5 
683 335 
680 337.5 
bB2.5 250 
682.5 252.5 1.0 +I- 0.2 
682.5 255 

Botaihma Bose Rate 
at Ground Surface 

&d/hr (See Note 2) 
---- 

0.04 

In-situ Gamma-ray 
Intensity at 12 inches 

CPN (See Note 3) 
----- 

: 2164 
3428 

0.05 

0.05 

0.08 

3026 
3164 

2852 
3242 
3690 

0.05 

0.03 
3578 

0.03 

0.05 

0.03 

0.05 

0.05 

0.05 

3656 
3786 
3736 
3552 
3?90 
3768 
4284 
3576 
3776 
3414 
3630 
3792 

0.06 

0.05 
4486 
4572 
4670 
3814 
4706 
3042 

I- Soil swlcs Tin an as collected condition) analyzed for k-226 wins a  lOcr x  1Ocr NaI(Tl) detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindw Gil detector (Eherline W -210) used at wound surface to determine beta- dose rate (11% ClWrRadlhr). 
3- Saw-ray detector used for this measurement was a  5cm x 5cm NakI(Tl) crystal (Ebcrline SPA-3) on tripod pith 1.25 C@ ' 

lead side shielding and disital readout (Eherline Ratemeter Scaler PRS-1). 

Page 1 of 11 
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TABLE B-14 
Parcel Ho. 18 and Borough Easement  owed br Boroush of l l iddlesex 

Measurement of Radiation Levels and Ra-22b Concentrations Folloains Remedial  Action 

Site Grid Coordinates 
North-South ,Qst-Uest 

L-226 Soil Concentration 
bCi/s *I- 2-Si9u) 

(see Note 11 



TABLE B-14 (continued) 

Parcel No. 18 and Borough Easement owned by Borough of lliddlesex 

kasurmnt of Radiation Levels and Ra-226 Concentratims Following Remedial fiction 

Site Grid Coordinates 
North-South East-tkst 

B2.5 257.5 
682.5 260 
bS2.5 262.5 
682.5 265 
682.5 267.5 
bS2.5 270 
482.5 272.5 
682.5 275 
bS2.5 277.5 
682.5 280 
682.5 282.5 
682.5 285 
bS2.5 287.5 
682.5 290 
682.5 292.5 
G32.5 295 
&32.5 297.5 
w L.5 304 
682.5 302.5 
632.5 305 
682.5 307.5 
682.5 310 
b32.5 312.5 
w L.5 315 
682.5 317.5 
be? L.5 320 
682.5 322.5 
682.5 3-25 
w A.5 327.5 
682.5 330 
632.5 332.5 
682.5 335 
685 247.5 
t-85 250 
685 252.5 
685 255 
685 257.5 
685 260 
685 262.5 
685 2w 
685 267.5 
685 270 

Ra-226 Soil Concentration 
bCi/s +I- 2-Si9wI 

(See Note 1) 

Beta-Gamma Dose Rate 
at Ground Surface 

mRad/hr Gee Note 21 
-MB-m-B---- 

0.8 tt- 0.2 

. 1.1 +/- 0.2 

1.0 +I- 0.2 

0.8 tJ- 0.2 

0.7 t/- 0.2 

1.5 +/- 0.2 

1.0 +I- 0.2 

1.2 +/- 0.2 

0.9 t/- 0.2 

I;0 +I- 0.2 

1.3 +I- 0.2 

0.8 tl- 0.2 

1.4 t/- 0.4 

0.9 +/- 0.2 

1.1 +/- 0.2 

0.7 +/- 0.3 , 

In-situ Gawa-ray 
Intensitv at 12 inches 

CPH !See Note 3! 

3444 
3346 
3334 
3322 
3238 
3286 

3414 
x10 
3414 
3574 
3534 
3908 
3704 
3591’, 
3528 
3662 
zz94 
3941 
4565 
4020 
4020 
4!lb 

4240 
3743 
3730 
3k.78 
4228 
4018 
5118 
47% 
:r,:2 
415’ L 
3% 
3325 
2610 
3353 
2973 
?rj.zs 

l- Soil samples tin an as collected condition) analyzed for ha-226 usins a 1Ocb x loco Nal(T1) detector and multi-channel 
analyzer system. On-site Hiddlewx rapid scan technique. 

2- Thin-sindorr Gil detector (Eberline tP-2101 used at ground surface to determine beta-sw dose rate (1158 CStv&ac/hr). 
3- k-ray detector used for this measurement M S  a 5cm x 5cr NaI(TI1 crystal (Eberlioe SPA-31 on tripod vith 1.25 CR. 

lead side shieldins and digital readout (Eberline Ratemeter Scaler Flus-11. 

pase 2 of 11 
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TABLE B-14 (cdntinued) 
Parcel No. 18 and Borough Easement omed by tloroush of lliddlesex 

Measurement of Radiation Levels and h-226 Concentrations Follouins Remedial action 

Site Grid Ceordir&es 
North-South EarWest 

-- 

k-226 Soil Concentration EetaGuu Dose Rate In-situ Gama-rau 
bCi/r +I- 2-Sisma) at Ground Surface Intensity at 12 inches 

6ee Note 1) mRad/hr (See Note 2) CM Kiet Note 3) 
--- -- -I___---- -- ----me-__ 

685 272.5 
685 275 
685 277.5 
685 280 
685 282.5 
685 285 
685 287.5 
685 290 
685 232.5 .~ 
685 295 
685 297.5 
685 300 
685 302.5 
685 305 
685 307.5 
685 310 
685 312.5 
685 315 
685 317.5 
685 320 
685 322.5 
685 325 
685 ..327.5 
685 330 
685 332.5 
687.5 245 
687.5 247.5 
687.5 250 
687.5 252.5 
687.5 255 
687.5 257.5 
687.5 260 
487.5 262.5 
687.5 265 
687.5 267.5 

687.5 270 
687.5 272.5 
687.5 275 
687.5 277.5 
bS7.5 280 
687.5 282.5 
bS7.5 285 

0.04 

0.08 

0.09 

0.08 

2558 
2920 
3746 
3772 
4948 
4942 
4506 
4874 

4700 

0.06 

0.05 

0.06 

0.07 

3816 
3598 
3924 

4180 
4488 
5064 
48&8 
4624 
374s 
4416 
4342 
4736 
3692 
3534 
3%2 
3082 
3364 
3110 
322b 
3790 

5252 
5230 

4 
61 
d 
:1 
c 
?I 
ad 

4 
I 
rl 
CI 
Y 

4 
1 
‘i 
/ 
1 
/ 

___-__-_1___-__-_______--___________________________________________- 

l- Soil samples (in an as collected condition) analyzed for Ra-226 using a lOcp x 10~1 NaI(Tl) detector and multi-charm 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-window Gtl detector (Eberline W-210) used at ground surface to determine beta-g- dose rate (11% cm/dtadlhf 
3- Gama-ray detector used for this wasurewnt w5 p 5cr x 5cr NaI(TI) crystal (Eberline QJ4-3) on tripod with 1.25 cg 

lead side shielding and digital readout (Eberline Ratemeter Scaler pRs-1). 
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TABLE B-14 (continued) 

Parcel No. 18 and Borough Easement owned by Boroush of tliddlewx 

Heasurerent of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-U& 

--- 
487.5 287.5 
687.5 290 
687.5 292.5 
687.5 295 
487.5 297.5 
6a7.5 300 
487.5 302.5 
687.5 305 
687.5 307.5 
487.5 310 
M7.5 312.5 
687.5 315 
687.5 317.5 
687.5 320 
687.5 322.5 
687.5 325 
657.5 327.5 
487.5 330 
687.5 332.5 
690 250 
690 252.5 
690 255 
690 257.5 
690 2bO 
690 262.5 
690 265 
690 267.5 
65’0 270 
65’0 272.5 
690 275 
690 277.5 
690 280 
690 282.5 
690 285 
690 237.5 
690 290 
690 292.5 
690 295 
690 297.5 
690 'NO 
690 302.5 
690 305 

Ra-226 Soil Concentrat 
Mi/9 t/- 2-Sisul 

(See Note 11 

ion BetaGamma Dose Rate 
at Ground Surface 

dad/hr (See Note 21 

1.2 +/- 0.3 

0.7 +I- 0.2 

1.0 +/- 0.2 

1.4 +I- 0.2 

1.0 +/- 0.2 
.i 

1.0 +I- 0.4 

1.9 +I- 0.3 

0.6 tf- 0.3 

0.8 tf- 0.2 

1.5 +I- 0.3 
0.05 

0.03 

0.07 

0.05 

0.04 

0.06 

O.Ob 

0.05 

0.05 

0.03 

0.05 

0.08 

In-situ Gamma-ray 
Intensity at 12 inches 

CPH (See Nste 31 
---------e-__ 

5494 
5140 
5174 
4726 
3?&2 
4366 
4820 
4310 
4796 
4744 
4608 
4252 
4518 
3876 
4058 
3732 
376 
4442 
4366 
4344 
513t 
3876 
4%G 
3334 
3536 

3322 

354? 

33& 
3x4 
3296 
3418 
3230 
3776 
3614 
-*;2 
3852 
3860 
324 
40x 
3890 
4762 
4072 

---------------------------------------- -------__ -----e---m-_--__ 

l-Soil samples (in an as collected condition) analyzed for Ra-226 usins a 10~ x 1Ocm NaI(Tl) detectclr and multi-channel 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-sindou Gil detector (Eberline W-2101 used at wound surface to determine beta-samma dose rate (11% CFWdiad/hr). 
3- h-ray detector used for this measurement ras a 5cm x 5ca NaI(T11 crvstal (Eberline SF%31 on trirwi rith !.X c91 

Iead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-11. 

. Page 4 of 11 
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I/ 
TABLE B-14 (continued) 

Parcel No. 18 and Borowh Easement oaned by Borough of tliddlcsex 

hasurcrcnt of Radiation Levels and Ra-226 Concentrations Follouing Reeedial Action 

Site Grid Coordinates 
North-South East-kst 

h-226 Soil Concentration Beta-Gama Dose Rate 
(pCi/9 +I- 2Si9u) at Ground Surface 

(See Note 1) dad/hr (See Note 2) 
-- ----- 

690 
690 
690 
690 
690 
690 
690 
690 
690 
690 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
695 

307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 ,i 
330 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
280 
282;s 
285 
287.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
255 

0.03 

0.06 

0.03 

0.06 

0.09 

In-situ Gaaaa-rau 
Intensity at 12 inches 

CPM (See Nate 3) 
---P-P 

4766 
4810 
4510 
5020 
5002 
5040 
4946 
4930 
4878 

2.1 +I- 0.3 

1.1 t/- 0.2 

1.1 t/- 0.2 

0.5 t/- 0.2 

1.0 tl- 0.2 

1.0 t/- 0.2 

1.9 t/- 0.3 

1.0 +I- 0.2 

0.9 +I- 0.2 

0.9 +I- 0.2 

0.9 +I- 0.3 

2.2 +I- 0.3 

0.8 +I- 0.2 

0.3 tl- 0.3 

1.1 tl- 0.3 

2.5 +I- 0.3 

4426 
4766 
4226 
438e 
4246 
3706 
3136 
314 
3750 
3416 
3bl8 

3924 
4432 
4376 
493cJ 
5142 
5150 
5150 
5524 

0.09 

5413 
52a 
5200 
5210 
5102 
52% 
5m 
4964 

--_____ _-_1________1________________I__________________I______________--- 

l- soil SuPles (in an as collected condition) analyzed for Ra-zb using 3 10~~ x l&r kl(Tl) detector and multi-char@1 
ana\Yzer system. On-site middlesex rapid scan technique. 

2- Thin-mindw Gl! detector (E&line W-210) used at ground surface to deterrihe beta-g- dose rate (11% @WIadlhr)* 
3- Gu#-ray detector used for this wagureunt as a 5cr x 5cr hl(Tj) crystal (Eberline PA-3) on tripod with 1.25 Cn 

lead side shielding and digital readout (Eherline RateNter Scaler m-1). 
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TABLE B-14 (continued) 
. Parcel No. 18 and Borough Easewnt wned br Beroush of Cddlesex 

Measurement of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid Coordinates 
North-South East-lkst 

695 
695 
695 
655 
695 
695 
695 
6% 
695 
655 
695 
695 
695 
655 
695 
6% 
695 
695 
65’5 
695 
6% 
6% 
695 
695 
695 
695 
695 
66 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 

257.5 
2b0 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
2%a 
232.5 
235 
287.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
257.5 
269 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
250 
282.5 
2a5 
287.5 
290 

h-226 Soil Concentration 8eta-Gama Dose Rate 
MS/9 +I- 2-Si9M at Ground Surface 

(See Note 1) dadlhr (See Note 21 

0.05 

0.04 

0.03 

0.03 

0.05 

0.06 

0.04 

0.1 

0.08 

0.08 

0.1 

0.08 

0.03 

0.1 
0.3 +I- 0.2 

1.2 +I- 0.2 

2.5 +I- 0.2 

0.6 +I- 0.2 

0.3 +I- 0.2 

0.7 t/- 0.1 

0.3 +I- 0.2 

ksi tu G ina-rar 
Intensitr at 12 inches 

CPtl (See Note 3) 
-I--_I -w------ 

4362 
3872 
3656 
3546 
3764 
33% 
3714 
3548 
3669 
3610 
3434 
3578 
Yf32 
3t.16 
:m3 

4926 
4900 
494a 
44’YJ 
4762 
4312 

5352 
5133 
5240 
5440 
CL{32 
433 

53ab 
4182 
3478 
37’96 
3976 
5428 
3452 
X{;!Z 
-&42 
3649 
35&a 
35574 
35ab 
3333 
3530 

---------- ---------------------------------------------------------- 
1-“Soil sawles (in an as collected condition) analyzed for Ra-226 using a 10~~ x 1Ocm NaI(T1) detector and multi-channel 
! ,~lyzer system. On-site tliddlesex rapid scan technique. j i:‘&‘ 

in-window Gn detector (Eberline W-210) used at sround surface to determine beta-saaue dose rate (1158 CSWmRad!hr). 
; phr&- ray detector used for this measurewnt ws a 5cm x 5ca NaI!Tl) cmtal (Ebcrline SPA-31 on tripod with 1.25 CK 
‘ii$,l;‘ead side shieldins and digital readout (Eberline Ratewter Scaler m-1). s,y’ ) 
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TABLE B-14 (continued) 

Parcel No. 18 and Boroush Easement ouned by Boroush of tliddlesex 

Measurement of Radiation Levels and Ra-226 Concentrations Folloains Remedial Action 

Site Grid Coordinates 
North-South East-Rest 

697.5 292.5 
697.5 295 
697.5 297.5 
697.5 300 
697.5 302.5 
697.5 305 
697.5 307.5 
697.5 310 
$97.5 312.5 
697.5 315 '~ 
697.5 317.5 
697.5 320 
697.5 322.5 
700 262.5 
700 265 
700 267.5 
700 270 
700 272.5 
700 275 
700 277.5 
700 280 
700 282.5 
700 285 
700 2875 
700 290 
700 292.5 
700 295 
700 297.5 
700 300 
700 302.5 
700 305 
700 307.5 
700 310 
700 312.5 

. 700 315 
700 317.5 
700 320 
702.5 265 
702.5 267.5 
702.5 270 
702.5 272.5 
702.5 275 

b-226 Soil Concentration 
bCil9 t/- 2-Sigma) 

(See Note 1) 
-- 

0.8 tf- 0.2 

1.1 t/- 0.3 

1.2 tl- 0.2 

1.3 +I- 0.2 

1.2 t/- 0.2 

1.7 tf- 0.2 

2.1 +I- 0.3 

0.6 +/- 0.2 

0.9 +I- 0.2 

Bcta-Gama Dose Rate In-situ Gama-ray 
at Ground Surface Intensity at 12 iaches 

tid/hr (See Note 21 CR! (See Note 31 
-de__ 

4252 
4454 
4900 
4913 
5063 
5262 
5070 
5194 
4950 
4930 
4714 
4928 
4900 
4350 

0.05 3732 
4062 

0.06 4298 
3882 

0.06 3973 

0.07 35% 
3526 

0.03 3586 

0.06 
4134 

0.05 4313 
4292 

0.05 4474 
4406 

0.05 4734 
4628 

0.05 4754 
4876 

0.03 5584 
5742 

0.1 6118 
5246 
4233 

3842 
--- -------- ------------------ ----w-v--- 

Soil sawles (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocm NaI(T1) detector and rulti-channel., 
analyzer system. On-site Riddlesex rapid scan technique. 
Thin-window Gtl detector (Eberline W-210) used at wound surface to determine beta-uana dose rate (1158 cprtl~adlhr)~ ' 
Gama-rav detector used for this measurement ws a 5cn x 5cr NaI(TlI crystal (Eberline SPA-31 on tripod with 1.25 co 
lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-1). 
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TABLE B-14 (continued) 
Parcel No. 18 and Boroush Easement ounea DY tlorown of Middlesex 

Ikrsurennt of Radiation Levels and Ra-226 Concentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South East-blest 

--- 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
705 
707.5 
707.5 
707.5 
707.5 

277.5 
280 
282.5 
285 
287.5 
290 
2x.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
267.5 
270 
272.5 
275 
277.5 
230 
282.5 
235 
287.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
270 
272.5 
275 
277.5 

h-226 Soil Concentration Beta-Gaam Dose Rate In-situ Gamma-ray 
bCi/9 t/- 2-Sisu) at Ground Surface Intensity at 12 inches 

Gee Note 1) Jladlhr (See Note 21 CPtl (See Note 3) 
------ --- -I__------_ 

0.6 +f- 0.2 

1.4 +I- 0.2 

0.9 t/- 0.2 

0.8 +I- 0.3 

1.5 tt- 0.2 

1.3 +I- 0.3 

1.3 tl- 0.3 

1.0 +I- 0.2 

1.1 +I- 0.2 

0.06 

0.05 

0.04 

0.05 

0.05 

0.06 

0.06 

0.06 

0.03 

0.03 

0.6 tl- 0.2 

1.0 +I- 0.2 

3930 
361t 
3658 
3620 
3496 
3594 
4380 
4334 
456t 
4708 
4520 
4576 
4802 
4VfO 
4724 
4910 
4628 
48lC 
4045 
4168 
3m 
37b-b 
3752 
33&c 
37&c, 
350 
3638 
3876 
4254 
4358 
4% 
45?% 
45% 
47% 
sic: 
5r34 
55!2 
5.515 
4516 
4170 
3762 
Wf.6 

I 
t 

: 
4 
!I 
4 
I 
I 
I 
% 
4 

4 

I: 
4 
II 
4 
+!! 
(1 
q 
4 

---------1- ----------------------------------- ------ 

10 Soil samples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocm NaI(TI) detector and multi-channel 
i analyzer system. On-site lliddlesex rapid scan technique. 

a 
2- Thinrindor GU detector (Eberline W-210) used at wound surface to determine beta-saw dose rate (11% CFW&ad/hrl. 

I 
3- btla -ray detector used for this measurement ws a 5cr x 5cm NaI(T1) crystal (Eberline SPA-31 on tripod with 1.25 CP 

Iead side shielding and digital readout (Eberline Ratewter Scaler Pf6-1). 
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2- 
3- 

Heasurmnt 

Site Grid Coordinates 
North-South Eastikst 

TABLE B-14 (continued) 
Parcel No. 18 and Doroush Easement ousted by Borough of Hiddlesex 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 

280 
282.5 
285 
287.5 
290 
292.5 
295 
297.5 
300 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
272.5 
275 
277.5 
280 
282.5 
28s 
287.5 
290 
292.5 
295 
297.5 
300 
30s 
310 
312.5 
277.5 
280 
282.5 
285 
287.5 
290 
m.5 
295 
297.5 
300 
302.5 

,f Radiation Levels and Ra-22b Concentrations Follwing Remedial Action 

Ra-226 Soil Concentration 
MU9 iI- 2-Diw) 

(See Note 1) 

0.6 ti- 0.2 

0.7 +I- 0.2 

0.6 +I- 0.2 

1.1 +I- 0.2 

0,s +I- 0.3 

1.3 +I- 0.3 

0.5 t/- 0.2 

1.4 +I- 0.2 

0.07 

O.Ob 

0.05 

0.03 

0.06 

0.08 
0.06 
0.09 

5110 
5208 
5316 
4334 

4042 

3818 

3732 
4202 
4072 

47% 
4402 

5424 
1.0 +I- 0.2 4018 

4314 
1.1 +I- 0.2 379D 

3732 
1.3 tt- 0.2 3872 

4028 

Ma-&ma Dose Rate In-situ k-ray 
at Ground Surface Intensity at 12 inches 

sRad/hr Gee Note 2) CPH (See Note 31 
---- 

4136 
3770 
3782 
3870 
3690 

4514 
4780 

1.3 +I- 0.2 3896 
4252 

0.1 t/- 0.3 4316 
4562 

0.6 +I- 0.2 4224 

sOi1 surles tin an as collected condition) analyzed for Ra-226 using a IOcu x 1Ocu NaI(Tj) detector ano l ulti-chaonc' 
analyzer system. Dn-site Hiddlesex rapid scan technique. 
Thin-rrindoa Gil detector Kberline W-210) used at ground surface to deterrine beta-m dose rate (1158 wt!/aRadlb~)@~ 
Dama-ray detector used for this nasurewnt y1s a 5cu x %a NaI(Tl) crystal Eberline 90-3) on tripod with 1.25 ca * 
lead side shielding and digital readout (Eberliuo Ratemeter Scaler pRs-1). 
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TABLE B-14 (continued) 
Parcel No. 18 and Borough Easeaer&tiid k-Boroush of Hiddlesex 

tkasuremtnt of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid Coordinates 
North-South East-blest 

- --- 

Ra-226 Soil Concentration Beta-&ma Dose Rate In-situ k-ray 
(pCi/s +I- PSima) at Ground Surface Intensity at 12 inches 

(See Note 1) &ad/hr (See Note 2) C?H (See Note 3) 
------- ---em ---s---e- ------------_- 

712.5 305 
712.5 307.5 
712.5 310 
71s 280 
71s 282.5 
715 285 
715 287.5 
715 290 
715 292.5 
715 295 
715 297.5 * 
715 300 
71s 302.5 
715 30s 
71s 307.5 
717.5 282.5 
717.5 285 
717.5 287.5 
717.5 290 
717.5 292.5 
717.5 295 
717.5 297.5 
717.5 300 
717.5 302.5 . 
717.5 305 
720 280 
720 285 
720 287.5 
720 290 
720 292.5 
720 295 
720 297.5 
720 300 
720 302.s 
720 ,305 
722.5 287.5 
722.5 290 
722.5 292.5 
722.5 295 
722.5 297.5 
722.5 300 
722.5 302.5 

0.6 +I- 0.2 

1.0 t/- 0.3 

1.1 +I- 0.2 

0.8 tJ- 0.3 

1.1 ti- 0.2 

0.8 tl- 0.2 

1.4 t/- 0.2 

0.8 +I- 0.3 

0.4 +I- 0.2 

0.9 +I- 0.2 

0.0.4 

0.04 

0.05 

0.06 

0.0.5 

0.11 

0.09 
0.05 

0.07 

0.07 

0.04 

0.05 

5M2 
5506 
443b 
4074 
398b 
407L 
4040 
4072 
3892 
4520 
43304 
4614 
s820 
5172 
4178 
4324 
4:m 
4132 
3628 
4514 
ljT& 
5632 
4774 
5320 
4034 
so42 
4w c 
41Gb 
4404 
4950 
44% 
4&'; 
53Q 
5Jyr; 
YL!4 
4bO4 
5144 
SW 
=s334 
s554 
5342 

___-_--__-------- -------------- -------------------I- 

l-SQil sawles (in an as collected condition) analyzed for Ra-2% usins a lOcr x loco NaI(T1) detector and multi-channel 
aker svsteB. On-site lliddlesex rapid scan technique. 

E- nin-uindou IA detector (Eberline tP-210) used at wound surface to determine beta-saw dose rate (1158 CPWnRad/hr 1. 
*k-ray detector used for this measurement uas a 5ca x 5cr NaI(T11 crystal (Eberlinc SPA-3) or; tripod vlith 1.3 CR; 

: “.;1, 1 lead side shielding and digital readout (Eberline Ratemeter Scaler PFS-1). $: 
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TABLE B-14 (continued) 
Parcel No. 18 and Borough Easement owned bv Borough of Riddlesex 

Neasuremt of Radiation Levels and Ra-226 Concentrations Follwins Remedial Action 

Site Srid Coordinates 
North-South East-Rest 

724 302 
725 287.5 
725 290 
725 292.5 72s 295 

727.5 290 
727.5 292.5 
728 298.5 

k-226 Soil Concentration Beta-Sam Bose Rate In-situ Sama-ray 
Hi/r t/- 2-Sisu) at Bround Surface Intensity at 12 inches 

(See Note 11 &ad/hr (See Note 2) C?tl (See Note 31 
-- 

1.4 t/- 0.2 0.06 
#lb < 

0.07 i 
s292 0.08 i 

4 
0.2 +I- 0.2 5562 
0.8 tt- 0.2 0.06 4964 4 

1 

! 

- - - - - - - - -  - - -__---- - - - - - - -_--- - - - -  - --------A- 

Soil sawles (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Oca NaI(T1) detector and uulti-chaowl ‘j 
analurer svster. On-site tliddlewx rapid scan technique. { 
Thin-uindor BR detector (Eberline HP-2101 used at ground surface to determine beta-s- dose rate (il5S CFllMad~hr)*‘{ 
Gama-ray detector used for this warurement was a 5cr x 5cn NaIfTll crystal (Eberline SPFI-31 on tripod uith 1.25 Cn j 
lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-Il. i4 : ;a 
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TABLE B-15 
Parcel No. DA owned by DeAngelis Builders, Inc. 

tkasurewnt of Radiation Levels and Ra-226 Concentrations Follouins Rewdial Action 

Site Grid Coordinates 
North-South East-Uest 

-m------ 
bti 
693 
690 
690 
b90 
b90 
690 
693 
690 
690 
690 
690 
690 
692.5 
692.5 
t92.5 
692.5 
692.5 
t92.5 
692.5 
492.5 
692.5 
m.5 
692.5 
692.5 
c92.s 
695 
b% 
695 
t95 
695 
695 
6?5 
695 
695 
695 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 

130 
132.5 

135 
137.5 
140 
142.S 
145 
147.5 
150 
152.5 
155 
157.5 
160 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 

ig.5 

155 
157.5 
It-0 
137.5 
140 
142.5 
145 
147.5 
150 

1 . 52 5 

lss 

157.5 
160 
137.5 
140 
142.5 
145 
147.5 
lsc 

Ra-226 Soil Concentration 
(&i/9 t/- 2-Signal 

(See Note 11 
------------ 

Beta-Gama Dose Rate 
at Ground Surface 

nRad/hr (See Note 2) 
------- 

0.06 

0.07 

0.05 

0.03 

0.05 

0.03 

0.05 

2.3 +I- 0.3 

3.b +I- 0.3 

0.7 t/- 0.1 

0.9 +/- 0.2 

0.9 tl- 0.2 

0.06 

0.05 

0.05 

0.06 

O.Oh 
1.7 +/- 0.2 

1.2 +I- 0.2 

0.7 +I- 0.2 

In-situ ha-ray 
Intensity at 12 inches 

CPH (See Note 3) 
------ 

SAXI 
3744 
5332 
5934 
4012 
2083 
2210 
3700 
5.364 
3250 
2742 
3736 
424a 
4230 
3204 
4168 
5372 
‘St3 
283 
2903 
5724 
55lb 
2730 
4294 
3649 
4316 
5076 
40% 
3330 * 
3gs4 
3w5 
Tj($ 
34% 
4710 
5776 
432c 
4176 
4308 
4;*: 
:*42 
3c,w 
4642 

-1~ Soil sawles (in an a5 collected condition) analyzed for Ra-22L usins a 10~1 x lOcm NaI(T1) detector and sulti-channel 
analyzer susteb. On-site Middlesex rapid scan technique. 

2- Thin-uindou Gtl detector (Eberline I+2lC) used at wound surface to determine beta-sama dose rate (11% CFZl/&ad/tm). 
3- Gama-rlu detector used for this reasuremerd was a 5ca x 5cn NaI(T1) crystal (Ebcrline S!%-3) ori tripod uith 1.25 cm 

i” lead side shieldins and digital readout IEberline Ratmeter Scaler FIG-l). 
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TABLE B-15 (continued) 
Parcel No. DA owned by DeAngelis Builders, Inc. 

Reasurtwnt of Radiation Levels and Ra-226 Concentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South East-Rest 

497.5 
. 697.5 

697.5 
697.5 
697.5 
700 
700 
700 
700 
ioo 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
705 
705 
705 
705 ‘ 
705 
705 
705 
705 
705 
705 
705 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 

19.5 
155 
157.5 
$60 
170 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
155 
157.5 
lb0 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
155 
157.5 
160 
135 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
155 
157.5 
lb0 
130 
132.5 
135 
137.5 
140 
142.5 

4096 
0.06 4324 

4350 
0.02 3140 

4330 
0.05 462b 

5032 
0.04 3396 

4182 
0.08 4210 

1.9 +/- 0.2 4948 
3826 

1.9 +I- 0.2 3924 
3708 

0.8 +I- 0.2 3758 
4388 

2.9 tl- 0.3 5242 
3912 

1.2 t/- 0.2 4104 
4572 

0.05 4410 
4366 

0.05 
3678 

0.02 
3614 

0.09 bOl0 

Ra-226 Soil Concentration Beta-Sam Rose Rate In-situ Cama-rav 
bCil9 t/- 2-Siam) at Ground Surface Intensity at 12 inches 

(See Note 1) rikd/hr Gee Note 2) CP?! (See Note 3) 
-- 

4344 . 

3.5 +I- 0.3 4414 
4722 

3.4 tt- 0.3 

0.7 +/- 0.2 

0.7 t/- 0.2 

0.05 

0.05 
3690 
4256 

4604 
3962 
4058 

---------m-m ---1-----1----e-_ ---__- ----- 

I- Soil sawles (in an as collected condition) analyzed for Ra-226 wins a 1Ocr x 1Ocr NaIITl) detector and multi-channel 
l naIrzer system. On-site lliddlesex’ rapid scan technique. 

2- Thin-window GH detector (Eberline W-210) used at ground surface to determine beta-saw dose rate (1158 CPn/d(ad/hr)~ 
3- Gamma-rav detector used for this measurement ws a 5cr x 5cr MaI crystal (Eberline W-3) on tripod with 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-15 (continued) 
Parcel No. DA owned by DeAngelis Builders, Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Follwins Remedial ktion 

Site Grid Coordinates 
North-South East-Rest 

--------- 

Ra-226 Soil Concentration Deta-Gama Dose Rate In-situ Satma-ray 
bCi/9 t/- 2-SirA at Ground Surface Intensity at 12 inches 

(See Note 1) lrRad/hr (See Note 21 CPt! Gee Note 3) 
------------- --em---------- ------ ---- 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 

0.7 tl- 0.2 

1.0 t/- 0.2 

145 
150 
152.5 
155 
157.5 
160 
130 
132.5 
135 
137.5 
140 
142.5 
145 
150 
152.5 
155 
157.5 
lb0 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 
155 
157.5 
160 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
15u 
152.5 
155 

0.05 

0.06 

0.04 

0.05 
0.06 

0.05 

0.66 

0.05 

0.04 

0.03 

0.02 

0.07 

0.06 

3.560 
3646 
3502 

5410 
363 

2460 
4068 
3160 
2800 
2762 
3092 
6472 
6236 
5lt.b 
4010 
44% 
24c8 
3060 
2623 
3682 
2202 
348 
5624 
7522 
6756 
b5”32 
4513 
5052 
4550 
233 
2718 
3082 
3424 
2562 
4773 
‘3834 
5726 
388E 
7254 
6710 

---___---_---__------_------ -----_--___-_-------------________I_____--- 

l- Soil suplcs (in an as collected condition) aaalu:td for Ra-226 usins a 10~9 x 1Ocn NalfTl) detector and sulti-charml 
analyzer susteo. On-site Hiddlescx rapid scan technique. 

2- Tbin-uindow Ctl detector (Eber-line W-210) used at sround surface to deterrinr beta-sam9.a dose rate (11% CYn/uRad/hr). 
3- f&m-cay detector used for this 9easureaent ws a !jcr x 5cr RaIfTl) crystal (Eberline SPA-31 on tri9od wit!, 1.25 Cb 

lead side shielding and digital readout (Eberlise Ratmter Scaler P&-l). 
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TABLE B-15 (cmtinued) 

Measurement 

Site Grid Coordinates 
North-South East-West 

715 157.5 
715 160 
717.5 130 
717.5 132.5 
717.5 135 
717.5 137.5 
717.5 140 
717.5 142.5 
717.5 145 
717.5 147.5 
717.5 150 
717.5 152.5 
717.5 155 
717.5 157.5 
717.5 160 
720 130 
720 132.5 
720 135 
720 137.5 
720 140 
720 142.5 
720 145 
720 147.5 
720 150 
720 152.5 
720 155 
720 157.5 
720 160 
722.5 130 
722.5 132.5 
722.5 135 
722.5 137.5 
722.5 140 
722.5 142.5 
722.5 145 
722.5 147.5 
722.5 150 
722.5 152.5 
722.5 15s 
722.5 157.5 
722.5 lb0 
725 130 

Parcel No. DA owned by DeAngelis Builders, Inc. 

of Radiation Levels and R-226 Concentrations Followins Remedial fiction 

Ra-226 Soil Concentration Beta-Gama Dose Rate In-situ *-ray 
bCil9 +I- FSisw) at Ground Surface htensitv at 12 inches 

(See Note 11 mRad/hr (See Note 2) CPR (See Note 3) 
- - ------- 

5626 
0.07 : 4874 

2342 
0.4 +I- 0.1 4350 

2996 
4276 
4972 
4368 
4236 
5784 
b074 
6134 

4.4 tl- 0.4 8574 
7492 
4864 

0.05 4128 
3148 

0.04 3760 
3484 

0.06 5670 
6360 

0.05 5968 
6454 

0.06 6802 
5984 

0.07 6730 
6440 

0.06 7318 
4502 

1.2 tt- 0.2 4618 

2.5 t/- 0.3 5188 

2.4 +I- 0.3 5682 
6382 

1.9 +I- 0.3 72U 
7594 

5.0 +I- 0.4 
6418 

3.3 tl- 0.3 7416 
7124 

0.05 4504 
---- --- ______-_ - --- __________ ___ --__----_----- 

1- Soil suples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr MaI detector and muiti-chaooel 
analyzer sustea. On-site Hiddlesex rapid scan technique. 

2- Thinrindou GH detector (Eberline W-2101 used at ground surface to determine beta-g- dose rate (11% UWrRadl” ~’ ’ 
3- Gama-rau detector used for this measurement was a 5cu x 5ca NaI(Tl) crystal (Eberline Spk3) on tripod with 1.25 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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TABLE B-15 (continued) 
Parcel No. DA owned by DeAngelis Builders, Inc. 

tkasurewnt of Radiation Levels and Ra-226 Concentrations Followins Remedial Action 

Site Grid Coordinates 
Worth-South East-kst 

m 132.5 
725 13s 
725 137.5 
725 140 
725 142.5 
725 145 
725 147.5 
‘125 150 
725 152.5 
7i5 155 
725 157.5 
725 160 
727.5 136 
727.5 132.5 
727.5 135 
727.5 137.5 
727.5 140 
727.5 142.5 
727.5 145 
727.5 147.5 
727.5 150 
727.5 152.5 
727.5 155 
727.5 157.5 
727.5 160 

RI-226 Soil Concentration Beta-Gam Dose Rate 
(&i/9 tl- 2-Si9ra) at Ground Surface’ 

(See Note 1) _ dadlhr (See Note 2) 
--- ----------- 

0.03 

0.05 

0.06 

0.06 

0.06 

0.06 

1.4 +I- 0.2 

1.1 +I- 0.2 

In-situ k-ray 
Intensitv at 12 inches 

CPR (See Note 3) 

3230 
5392 
5162 
5120 
6103 
642 
6832 
7434 
6378 
6400 
5434 
b378 
1390 
1882 

3324 
2?36 
3940 
6336 
7036 
6354 
6832 
6722 
6806 
6556 

I- Soil samples (in an as collected condition) analvzed for Ra -226 using a 10~~ 2: 10~s NaI(Tl) detector and mlti-channel 
analyzer system. On-site tliddlesex rapid scan technique. 

2- Thin-uirtdor Gl! detector (Ebevlirte W-210) used at srourld surface to determine beta-sama dose rate (1153 ClWnTiadlt~r 1. 
3- Goma-rav d.etector usad for this measur-crtnt uas a 5cr x 5cu1 Nal!Tl) crystal (Ebcrlinc WA-31 on tripod with 1.25 an 

lead side shiuldir~s arbd digital readout (Ebwlinc Ratmter Scaler PRS-1). 
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TABLE B-16 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 

Richard Segal Assoc. including adjacent Borough Easement 

hasureunt of Radiation Levels and Ra-226 Concentrations Follovins Remedial Action 

Site Grid Coordinates 
North-South. East-Mest 

592.5 
595 
591.5 
612.5 
615 
615 
617.5 
620 
622.5 
625 
425 
627.5 
630 
630 
632.5 
632.5 
635 
635 
635 
6% 
637.5 
637.5 
637.5 
637.5 
637.5 
640 
640 
440 
640 
640 
642.5 
M2.5 
642.5 
642.5 
642.5 
645 
445 
645 
645 
645 
647.5 
647.5 

407.5 
405 
402.5 
392.5 
387.5 

z.5 
385 
382.5 
380 
382.5 
380 
375 
377.5 
372.5 
375 
365 
347.5 
370 
372.5 
362.5 
365 
367.5 
370 
372.5 
340 
362.5 
365 
367.5 
370 
360 
357.5 
362.5 
365 
367.5 
355 
357.5 
360 
362.5 
345 
352.5 
355 

R-226 Soil Concentration 
bCi/9 +I- 2-Sisma) 

Eee Note 1) 

7.9 t/- 0.5 

1.2 tl- 0.2 
0.7 t/- 0.2 

1.2 +I- 0.2 

0.8 tl- 0.3 

8eta-hma Ilose Rate 
at Ground Surface 

&d/hr (See Note 2) 
- --- 

0.03 

0.05 

0.06 

0.07 

0.07 

0.05 

0.8 +I- 0.2 

0.6 +I- 0.2 

1.5 +I- 0.3 
0.04 

0.04 

0.06 

0.6 tl- 0.2 
0.8 tt- 0.2 

2.4 t/- 0.3 
0.04 

0.04 

0.04 
0.8 +I- 0.2 

In-situ Gama-ray 
Intensity at 12 inches 

Cft! (See Note 3) 
--__I------ 

3078 
2188 
4554 

4600 
4704 
4524 

4608 
4524 
4210 
42b6 
3716 
5570 
4774 
3188 
4192 
4b94 
4390 

3428 
3872 
4278 
2790 
3108 
3266 

4540 
2974 

3102 

4456 
2926 
2934 

4478 

l- Soil sawles (in an as collected condition) analyzed for Ra-226 using a 1Ocm x 10cr )(Il(Tl) detector and wlti-cknWl 
analyzer systew On-site Riddlesex raid scan technique. 

2- Thin-uindou Gl! detector (Eberline W-210) used at ground'surfacc to determine beta-gam dose rate (11% c.?WaRadlhr)~ 
3- &ma-ray detector used for this lnasurewnt was a 5cr x 5cr MaI( crystal (E&line Spk-3) on tripod with 1.25 cm 

lead side shielding and digital readout (Eberline R&meter Scaler PRS-11. 
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TABLE B-16 (continued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 

?kasurement 
Richard Segal Assoc. including adjacent Borough Easement 
of Radiation Levels and Ra-226 Concentrations Follouins Reaedial Action 

Site Grid Coordinates R-226 Soil Concentration Beta-&ma Dose Rate In-situ GaHa-rru 
North-South East-Uest IrCi/s +I- 2-Sisml at Ground Surface Intensity at 12 inches 

(See Note 1) rRadthr (See Note 2) CPH (See Note 3) 
m- -- --- ----mm 

647.5 357.5 0.8 ti- 0.2 m4 
647.5 360 3434 
447.5 362.5 1.4 tf- 0.3 4680 
650 350 0.06 3084 
650 352.5 2902 
650 355 0.04 30% 
650 357.5 2948 
650 360 0.06 4076 
450 362.5 4616 
652.5 347.5 0.7 t/- 0.2 
652.5 350 3318 
652.5 352.5 0.8 tl- 0.2 
452.5 355 3144 
652.5 357.5 0.6 +/- 0.2 4264 
652.5 360 4374 
655 342.5 3544 
b55 345 0.05 3330 
655 347.5 3114 
655 350 0.04 2916 
655 352.5 . 
655 355 0.04 3410 
a5 357.5 4310 
657.5 267.5 3256 
651.5 340 3230 
657.5 342.5 0.5 t/- 0.2 3242 
657.5 345 3256 
657.5 347.5 0.8 tf- 0.2 3190 
657.5 350 3610 
657.5 352.5 1.1 +I- 0.2 3572 
651.5 355 
660 265 0.03 2912 
t&l 267.5 31YL 
b&o 270 0.06 450Q 
660 337.5 33% 
660 340 0.06 3436 
660 342.5 3520 
660 345 0.06 3238 
460 347.5 3210 
660 350 0.03 3608 
460 352.5 4500 
(r62.5 262.5 0.8 ti- 0.2 3340 
642.5 265 3330 

I-Soil uules (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 10cr lkl(Tl) detector and multi-c~anne 
~alyzer system. On-site tliddlesex rapid scan techniw. 

2m Thinrindor Gn detector 1Eberline W-210) used at ground surface to determine beta-aura dose rate (1158 CPWdad/hr) 
3-h -ray detector used for this wasurewnt uas a 5cr x 5cr NaI(TIl crystal (Ebcrline SPA-31 on tripod with 1.25 cm 

Itid side shielding and digital readout (Eberline Ratewter Scaler PRS-1). 
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TABLE B-16 (continued) 
Parcel No. 19 owned by Adams Corp.. Paul Goldman, Inc., and 

Richard Segal Assoc. including adjacent Borough Easement 

hsurmnt of Radiation Levels and Ra-226 Concentrations Follwins Remedial Actioa 

l- 

2- 
3- 

Site Grid Coordinates 
WorthSouth East-blest 

Ra-226 Soil Concentration 
W/s t/- 2-Sims) 

Gee Mote 11 

bb2.5 
642.5 
642.5 
w.5 
642.5 
bb2.5 
642.5 
bb2.5 
662.5 
bb2.5 
662.5 
bb2.5 
65 
645 
665 
bb5 
665 
665 
665 
bb5 
645 
645 
665 
665 
665 
665 
645 
665 
445 
667.5 
667.5 
667.5 
667.5 
6b7.5 
667.5 
647.5 
647.5 
667.5 
667.5 
667.5 
667.5 
667.5 

267.5 
270 
272.5 
275 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
260 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
330 
332.5 
335 
337.i 
340 
342.5 
345 
347.5 
350 
260 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
280 
282.5 
327.5 
330 
332.5 

0.6 +I- 0.2 

Beta-&ma Dose Rate In-situ Gama-ray 
at Ground Surface Intensity at 12 inches 

rlhdlhr (See Note 21 cp)I (See Note 31 

3194 
3108 
3178 

0.5 +I- 0.2 

0.7 +I- 0.2 

0.9 t/- 0.2 

1.1 t/- 0.2 

3576 

0.06 

0.06 

0.1 +/- 0.1 

1.0 t/- 0.2 

0.07 

0.07 

3460 

4442 

3496 
3012 
3134 
3184 . 

0.5 t/- 0.2 31&O 
0.6 +I- 0.2 

0.b tl- 0.2 

3212 ; J, 
a* 

3160 :: " s?- -1.. 
I $. .I 

3612 
0.7 +I- 0.2 3370 

Soil saules (in an as collected condition) analyzed for Ra-226 using a IOU x 1Oca NaIITlI detector and wlti-chanwl 
analyzer svstccr. On-site lliddlesex rapid scan technique. 
Thin-window On detector (Eberline W-210) used at ground surface to determine beta-s- dose rate (1158 cmMad/hr)~ 
Rama-rav detector used for this measurement was a Scr x 5cr NaI(T1) crystal (Eberline SPJI-31 on tripod with 1.25 CI 
lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-16 (continued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 

Richard Segal Assoc. including adjacent Borough Easement 
Lasurtnnt of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
Uorth-South East-Mtst 

667.5 335 
667.5 337.5 
667.5 340 
667.5 342.5 
667.5 34s 
667.5 347.5 
670 257.5 
MO 260 
670 262.5 
670 265 
670 267.5 
670 270 
670 272.5 
670 275 
670 277.5 
670 280 
670 282.5 
670 2% 
670 287.5 
670 290 
670 322.5 
670 325 
670 327.5 
670 330 
670 332.5 
670 33s 
670 337.5 
670 340 
670 342.5 
b70 345 
672.5 255 
672.5 257.5 
672.5 260 
b72.5 262.5 
672.5 265 
672.5 267.5 
672.5 270 
672.5 272.5 
672.5 275 
672.5 277.5 
672.5 280 
672.5 282+5 

Ra-226 Soil Concentration Btta-Ganaa Dose Rate In-situ k-ray 
Mile *I- 2-Sirw1 at Ground Surface Intensity at 12 inches 

Bet Note 11 @ad/hr ISte Note 2) CR! (See Note 3) 
---- 

3164 
0.9 +I- 0.2 . 3266 

. 4190 
0.5 +/- 0.2 3796 

3704 
0.8 +I- 0.2 4424 

3222 
0.06 3410 

3036 
.i 

0.9 +I- 0.3 

0.8 +I- 0.2 

1.1 +I- 0.3 

0.s +/- 0.3 

0.5 +I- 0.3 

1.4 +/- 0.3 

0.06 

0.04 

0.05 

0.06 

0.04 

0.05 

0.06 

0.04 

0.04 

0.06 

0.07 

3202 
32bb 
3324 
3184 
3220 

3529 

3582 
3612 
3493 

3564 

3618 
35154 
3372 
3640 
3569 
4E4 
33.3 
3262 
3243 
3160 
30% 
3144 
31S8 
3488 
3354 
32% 
3450 
3302 

---- 

I-Soil samples (in an as collected condition) analyzed for Ra-226 using a iOcm x 1Ocr NakI(T11 detector and multi-channel 
analyzer system. On-site tliddlestx rapid scan technique. 

2w Thin-uindou Gtl drttctor (Eberlint W-210) used at sround surface to determine beta-s- dose rate (1158 CPWmRadlhr). 
3- k-ray detector used for this measurewnt ws a Scr x 5cm NaI(T1) crystal (Eberline SPA-31 on tripod with 1.25 cm 

lead side shielding and digital rtadout (Eberlint Ratemeter Scaler PRS-1). 
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TABLE B-16 (continued) 

Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 
Richard Segal Assoc. including adjacent Borough Easement 

kasarmnt of Radiation Levels and Ra-224 Concentrations Follwins Rtwdial Action 

Site Grid Coordinates 
North-South EasHtst 

672.5 285 
672.5 287.5 
672.5 290 
672.5 292.5 
672.5 295 
672.5 297.5 
672.5 312.5 
672.5 315 
672.5 317.5 
672.5 320 '* 
672.5 322.5 
672.5 325 
672.5 327.5 
672.5 330 
672.5 332.5. 
672.5 335 
672.5 337.5 
672.5 340 
672.5 342.5 
675 252.5 
675 255 
675 257.5 
675 260 
675 262.5 
675 265 
675 267.5 
675 270 
675 272.5 
675 275 
b75 277.5 
675 280 
675 282.5 
675 285 
675 287.5 
675 290 
675 292.5 
675 29s 
675 297.5 
675 300 
675 302.5 
675 305 
675 307.5 

Ra-226 Soil Concentration 
(rCi/rr t/- 2-Sim) 

Ett Note 1) 

Btta-Gama Dose Rate In-situ Gamma-ray 
at Ground Surface Intensity at 12 inches 

@ad/hr (Set Note 2) CPN Get Note 31 

0.5 +I- 0.3 

1.0 tf- 0.3 

1.2 +I- 0.3 
0.5 t/- 0.2 

0.8 ti- 0.2 

0.7 t/- 0.2 

1.0 t/- 0.2 

0.8 t/- 0.2 

1.2 ti- 0.2 

1.6 t/- 0.3 4570 

0.04 

0.03 

0.06 

0.07 

0.07 

0.05 

0.06 

0.04 

0.04 

0.05 

0.04 

3378 
3526 
320 
3772 

3496 

3376 

3472 

3418 
3718 

3622 
3478 

3516 
3546 

3894 
3794 

3670 
3796 
4182 

3712 
3464 
3678 
35514 
3276 
3566 
4044 
3606 

I- Soil surlts (in an as collected condition) analrrtd for k-226 wins a lOcm x 10cm MaI detector and multi-channt 
analrztr system. On-site Hiddltstx wid scan technique. 

2- Thin-uindoa M dtttctor (Ebtrlint Cp-210) used at wound surface to determine beta-s- dose rate (1158 CMlRadlhr) 
3- Gama-ray detector used for this measurement ws a 5cr x 5cr RaI(Tl) crystal (Ebtrline SPA-31 on tripod with 1.25 C@ 

lead sidt shielding and digital rtadout (Ebtrlint Rattwttr Scaler F%S-1). 
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‘TABLE B-16 (continued) 
Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 

Richard Segal Assoc. including adjacent Borough Easement 
Htasurtmtnt of Radiation Levels and Ra-226 Concentrations Follovins Remedial Action 

Site Grid Coordinates 
North-South East-kst 

Ra-226 Soil Concentration Beta-a Dose Rate In-situ Gama-ray 
Hi/9 +I- 2-Sims) at Ground Surface Intensity at 12 inches 

(Set Note 1) dadlhr (Set Note 2) CR! Gee Note 3) 
-- 

675 
675 
675 
675 
675 
675 
675 
b75 
675 
675 
675 
b75 
675 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
677.5 
6n.s 
677.5 
677.5 
677.5 
677.5 
677.5 
6’17.5 
677.5 
677.5 
6n.5 
6’77.5 
677.5 
677.5 
677.5 
677.5 
bT1.5 
6n.5 
637.5 
677.5 

310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
33 
332.5 .i 
335 
337.5 
340 
250 
252.5 1.0 +I- 0.2 
25s 
257.5 0.8 +J- 0.2 
260 
262.5 1.2 tl- 0.2 
265 
267.5 1.1 +/- 1.0 
270 
272.5 0.6 +/- 0.2 
275 . 
277.5 0.6 +I- 0.2 
280 
282.5 1.2 +I- 0.2 
285 
287.5 0.8 +I- 0.2 
290 
292.5 2.0 +I- 0.3 
29s 
297.5 0.8 +I- 0.2 
300 
302.5 0.7 t/- 0.2 
30s 
307.5 0.6 tl- 0.2 
310 
312.5 1.4 +/- 0.2 
315 
317.5 0.9 +I- 0.2 
320 

0.03 

0.05 

0.04 

0.05 

0.07 

0.05 

0.07 

3460 
3514 
3370 
3494 
3652 

3606 
3894 
4722 
3818 
3952 
3712 
4616 
2976 
3238 
3033 
3244 

3502 
36% 
35% 
3834 
3896 
3?54 
3778 
3b43 
3449 
3336 
3654 
3406 
3754 
3478 
3532 

l-Soil samples (in an as collected condition) analyzed for Ra-226 using a lOcm x 1Ocm NaI(Tl) detector and multi-channel 
analyzer system. On-site Hiddltsex rapid scan technique. 

2- Thinrindou Gn detector (Eberlint W-210) used at wound surface to determine beta-s- dose rate (11% CPlllmRadlhrl. 
bma -ray detector used for this wasurtnent WAS a 5cr x 5cr NaI(T1) crystal (Eberline SW3) on tripod rith 1.25 c11 

kd side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-16 (continued) 

Parcel No. 19 owned by Adams Corp., Paul Goldman, Inc., and 
Richard Segal Assoc. including adjacent Borough Easement 

Heasurtmtnt of Radiation Levels and Ra-226 Concentrations Follaaino Rmtdial Action 

, 

Site Drid Coordinates 
Lrth-South East-U& 

b-226 Soil Concentration BttaO;;rrw Dose Rate In-situ Gama-ray 
bCi/r *I- 2-Sir#) at Dround Surface Intensity at 12 (set Note 11 *d/hr (Set Note 21 inchtr 

ml ettNott31 

677.5 322.5 
677.5 325 
6n.5 327.5 
677.5 330 
677.5 332.5 
677.5 335 
677.5 337.5 

1.8 tf- 0.3 3874 

1.1 t/- 0.2 4286 

1.9 t/- 0.3 8876 

0.6 +I- 0.2 4300 

- 

l- Soil saults (in an as colltcttd condition) analyzed for Ra-226 using a 1Oa x 1Ocr NaI(Tl1 dtttctor and multi-channel 
analyzer mtn. Cksitt tliddltstx rapid scan technique. 

2- Thimindor @l detector Kbtrlint HP-2101 used at wound surface to determine btta-gama dose ratt (1158 cmMad/hrl~ 
3- Gama-ray dtttctor used for this mtasurtwnt was a 5cm x Scr NaI(Tl1 crystal (Ebtrlint W-3) on tripod uitb 1.25 CI 

ltad side shielding and digital readout (Ebtrlint Rattmtttr Scaler PRS-1). 
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TABLE B-17 

Parcel No. 20 ountd by Frank Pastk (KtsapI Inc.1 including adjacent Borough Easement 

Reasurtment of Radiation Levels and Ra-226 Concentrations Follorins Remedial Action 

Site Grid Coordinates 
North-South East-Rest 

----m-m 

Ra-226 Soil Concentration 
(&i/g t/- 2-Sisfbal 

(See Note 11 
A------ 

687.5 
687.5 
687.5 
690 
690 
690 
690 
692.5 
692.5 
692.5 
b92.5 
692.5 
692.5 
6% 
695 
695 
695 
6% 
695.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
700 
700 
700 
700 
700 
700 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
703.5 
705 
705 

33s 
337.5 
340 
332.5 
33s 
337.5 
340 
330 
332.5 .i 
335 
337.5 
340 
342 
327.5 
330 
332.5 
33s 
337.5 
333 
325 
327.5 
330 
332.5 .’ 
33s 
347.5 
322.5 
32s 
327.5 
330 
332. S 
335 
:m 
322.5 
T 
;;.5 
330 
342.5 
347.5 
352.5 
331 
320 
322.5 

0.7 tt- 0.2 

1.5 +I- 0.3 

1.8 +I- 0.2 

1.2 +I- 0.2 

0.8 +I- 0.2 

1.2 tl- 0.2 

1.7 t/- 0.3 

0.3 t/- 0.2 

1.1 +/- 0.2 

0.7 +I- 0.2 

1.7 +/- 0.2 

0.6 tt- 0.2 
0.7 +I- 0.2 
1.4 t/- 0.2 
1.5 t/- 0.2 

DetaGuu Dose Rate In-situ Garw-rau 
at Ground Surface Intensity at 12 inches 

mRad/hr (Set Note 21 CPH (See Note 31 
---------- ------------- 

5092 
4430 
4573 
4500 

0.06 4062 
4166 

0.03 4323 
4926 
4954 
5076 
5734 
5320 

0.06 4400 
‘333.6 

0.08 5213 
s3x 

0.06 4963 
5376 

0.06 4@70 
‘so03 
=x%4 
432 
5053 
5570 

0.09 

0.11 

O.Ob 

=JoL a  

5916 
5974 
b374 
7290 
44% 
5034 
5212 
=ssst 
6610 
7130 

0.07 4734 
0.03 5543 

5393 
----------------------- ------------ ___-_-------------------------- 

I- Soil samples fin an as collected condition) analyzed for Ra-226 usins a 1Oct x 1Ocm NaI(T11 detector arid multi-char~nel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindor Gil detector (Eberline W-2101 used at wound surface to determine beta-saw dose rate (1151 CMmRad!hr-1. 
3- kma-rar detector used for this measurement ws a 5cm x Scar NaIlTll crrstal (Eberline SPA-31 on tripod uith 1.25 cm 

lead side shieldins and digital readout (Eberline Ratewter Scaler FRS-11. 
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TABLE B-17 (continued) 
Parcel No. 20 ountd by Frank Pasck (Kerr, IK.) including adjacent Borough Easement 

Beasurmnt of Badiation Levels and fta-226 Concentrations Followins Remedial Action 

Site Grid Coordinates Ra-226 Soil Concentration Beta- Dose Rate In-situ &ma-ray 
North-South Eastibest 

. 705 325 
705 327.5 
705 345 
705 355 
707.5 320 
707.5 322.5 
707.5 325 
707.5 327.5 
707.5 337.5 ,i 
707.5 342.5 
707.5 347.5 
707.5 352.5 
707.5 357.5 
707.5 362.5 
710 315 
710 317.5 
710 320 
710 322.5 
710 330 
710 332.5 
710 335 
710 337.5 
710 34Q 
710 342.5 
710 345 
710 347.5 
710 350 
710 352.5 
710 355 
710 357.5 
710 360 
710 362.5 
710 365 
711 324.5 
712.5 312.5 
712.5 315 
712.5 317.5 
712.5 320 
712.5 327.5 
712.5 330 
712.5 332.5 
712.5 335 

(&i/r +/- 2-Siew) 
(See Note I) 

1.5 +I- 0.2 

1.5 +/- 0.2 
1.3 +/- 0.2 
1.0 +I- 0.2 
1.3 +I- 0.3 
0.7 +/- 0.2 
0.8 +I- 0.2 
1.6 +I- 0.2 

0.7 +I- 0.2 
1.5 +I- 0.2 

2.1 +I- 0.2 

at Ground Surface 
fiadlhr (See Note 2) 

0.09 

Intensity at 12 inches 
CFti (See Note 3) 

--- 

7474 

5720 
6571 
8370 

0.07 4562 

0.07 

0.08 

0.05 

0.05 

0.07 

0.06 

0.06 

0.11 

0.11 

0.05 
0.07 

5044 
5616 
6748 

3760 
3712 

5252 
4806 
5446 
3794 
4832 
5266 
5806 

6312 
5712 
4558 
4280 
3812 

l- Soil sawles (in an as collected condition) analyzed for Ba-226 using a 101~ x 1Ocn kI(T)) detector and multi-channel 
analyzer svster. On-site lliddlesex rapid scan technique. 

2- Thinrindou #I detector (Eberline W-210) used at ground surface to determine beta-g- dose rate (1158 cplWadlhr)a 
3- &ma-ray detector used for this measurement MS 0 5cr x 5cr NaI(Tl) crystal (Eberline Spk3) on tripod pith 1.25 cm 

lead side shielding and digital readout (Eberline RateNter Scaler pRs-1). 
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TABLE B-17 (continued) 
Parcel No. 20 owed by Frank Pasek fl(esapc Inc.) including adjacent Borough Easeaent ’ 

lleasurewnt of Radiation Levels and 8-226 Concentrations Follwin9 Remedial Action 

Site Grid Coordinates 
North-South East-West 

---I- 

RI-226 Soil Concentration Deta-Gama Dose Rate In-situ f&ma-ray 
I&i/s tl- 2-Sigma) at Ground Surface Intensity at 12 inches 

(See Note 1) dadlhr (See Note 2) CPM (See Note 3) 
------- --- --------- 

712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
712.5 
714.5 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
715 
71s 
715 
71s 
717.5 
717.5 
717.5 
717.5 
717.5 

1.0 t/- 0.2 

1.0 t/- 0.2 

0.8 tl- 0.2 

1.2 tl- 0.2 

1.4 +I- 0.3 

1.5 tl- 0.2 

1.1 +I- 0.2 
0.7 t/- 0.2 

337.5 
340 
342.5 
345 
347.5 
‘350 
352.5 
335 
357.5 
360 
362.5 
365 
367.5 
320.5 
310 
312.5 
315 
317.5 
325 
327.5 
330 
332.5 
3.3 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
-355 
357.5 
360 
362.5 
365 
367.5 
370 
307.5 
310 
312.5 
315 
322.5 

1.2 +I- 0.2 

1.0 +I- 0.2 

0.07 
0.06 

0.05 

0.11 

0.04 

0.09 

0.05 

0.06 

0.03 

0.05 

0.09 

0.03 

0.06 

3834 
w 
3672 
3646 
4132 
4L2L 
4392 
4644 
3992 
4110 
4230 
3366 
4026 
4654 
5456 
6084 
5920 
6722 
6blO 
4544 
3966 
40% 
4126 
3654 
3764 
3794 
3242 
4210 
449G 
4226 
‘3#$ 
3774 
332 
4531 
4073 
3916 
334 
5502 
5522 
EC&;‘;: 
6110 
G.614 

-------- --------------------________________I___--------------- 

I- Gil samples (if, an as collected conditiohl l ualvted for Ra-226 usirts a 1Oca x iOcs NaIITll detector and multi-channel 
analyzer suster. On-site Hiddlesex rapid scan technique. 

2- Thin-uindou G?l detector (Eberline W-210) used at wound surface to determine beta-saw dose rate (1159 CIWmFiadhr~. 
3-ka-rau detector used for this measurement ws a 5cu x 5cm Ral(TI) crystal (Eberlinc SPA-31 oa tripod with 1.25 Cffi 

,Tead side shielding and digital readout (Eberline Raterater- Scaler lW-1). 
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I.4 
TABLE B-17 (continued) 

Parcel No. 20 ward by Frank Pasek (Kesap, Inc.) including adjacent Borough Eascwnt 

tloasurmnt of Radiation Levels and L-226 Concentrations Follouinp Remedial Action 

Site Grid Coordinates 
North-South EastYcst 

-- -mm 

717.5 325 
717.5 327.5 
717.5 330 
717.5 332.5 
717.5 335 
717.5 337.5 
717.5 340 
717.5 342.5 
717.5 345 
717.5 347.5 
717.5 350 
717.5 352.5 
717.5 355 
717.5 357.5 
717.5 360 
717.5 362.5 
717.5 365 
717.5 367.5 
717.5 370 
717.5 372.5 
718 317 
720 307.5 
720 310 
720 320 
720 322.5 
720 325 
720 327.5 
720 330 
720 332.5 
720 335 
720 337.5 
720 340 
720 342.5 
720 345 
720 347.5 
720 350 
720 352.5 
720 355 
720 357.5 
720 360 
720 3b2.5 
720 365 

Ra-226 Soil Concentration 
bCil9 +I- PSi98a) 

(See Note 1) 
- 

0.8 +I- 0.2 

0.5 tl- 0.2 \ 

0.6 tl- 0.2 

1.0 t/- 0.2 

0.9 t/- 0.2 

0.8 tl- 0.3 

1.1 t/- 0.3 

1.3 t/- 0.2 

0.9 tl- 0.2 

0.9 +I- 0.2 
1.1 t/- 0.3 

Beta-Sam Dose Rate 
at Sround Surface 

&dlhr (See Note 21 

0.06 

0.12 
0.24 

0.05 

0.05 

0.05 

0.1 

0.07 

0.04 

0.05 

0.13 

0.06 

In-situ Gama-ray 
Intensity at 12 inches 

CPH (See Note 31 
-- 

4094 
4158 
3724 
3602 
3S78 
3794 

4438 
4202 
3812 
3746 
3712 

7918 
9874 
4593 
3818 
4408 
4070 

3700 
5142 

4435 

4240 
3912 
3674 
4058 
344 
3374 
4798 
4392 
4130 

-----me ---- I__ --- ---------- 

I- Soil samples (in an as collected condition) analyzed for Ra-226 using a 10~8 x 1Ocm M(T\) detector and multi-chanu 
analyzer svster. On-site Middlesex rapid scan technique. 

2- Thin-uindou Gil detectcrr (Eberline tF'-210) used at ground surface to deterrinc beta-sama dose rate (1158 cPWtadlhp1 
3- &ma-ray detector used for this measurebent wx. a 5cr x 5cr NaI(TlI crystal lEberlino SPA-31 on tripod with 1.25 ca 

lead side shielding and digital readout (Eberline Ratewter Scaler PRS-1). 
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TABLE B-17 (continued) 
Parcel io. 20 owed br Frank Pasek (Kesap, Inc.) including adjacent Borough Easement 

l$easurement of Radiation Levels and b-226 Concentrations Follomins Remedial Action 

Site Grid Coordinates 
North-South East-l&t 

LI-----m- 

Ra-P6 Soil Concentration Beta-Gaua Dose Rate In-situ Gama-rlu 
HiI9 +I- 2-Si9ba1 at Ground Surface Intensity at 12 inches 

(See Note 1) mRad/hr (See Note 2) CFll (See Note 3) 
----------- SW ---- m--m- 

720 367.5 
720 370 
720 372.5 
720 375 
720 377.5 
720.5 313 
722.5 317.5 
722.5 320 
722.5 322.5 
722.5 325 
722.5 327.5 
722.5 330 
722.5 332.5 
722.5 335 
722.5 337.5 
722.5 342.5 
722.5 347.5 
722.5 350 
722.5 352.5 
722.5 355 
722.5 357.5 
722.5 360 
722.5 362.5 
722.5 3&s 
722.5 347.5 
722.5 370 
722.5 372.5 
722.5 375 
722.5 377.5 
722.5 380 
723 309 
725 315 
725 317.5 
725 320 
725 322.5 
725 325 
725 327.5 
725 330 
725 332.5 
725 335 
725 337.5 
725 350 

0.5 tt- 0.2 

0.6 tl- 0.2 

' 0.8 +I- 0.2 

0.8 tl- 0.2 

0.8 tl- 0.2 
0.4 ti- 0.2 
0.6 +I- 0.2 

0.9 tl- 0.2 

0.8 +I- 0.2 

1.0 +/- 0.2 

0.4 +I- 0.2 

0.7 +I- 0.2 

0.3 tl- 0.1 

1.0 +i- 0.2 

0.05 

0.05 ' 

0.06 

0.07 
0.06 

0.08 

0.03 

0.04 

0.08 

3624 
3783 
3916 
%92 

4734 
310 
3326 
3922 
3972 
4403 
3743 
4924 
4272 

3852 
3772 
3795 
3845 
4104 
4450 
4512 
3912 
3626 
3750 
3596 
4214 
4478 
4973 
sm 
4423 
3Od 
3850 
3994 
4104 
3770 
3732 
4123 
3702 
3bb2 

1s Soil samples (in an as cclllected condition) analvzed for Ra-226 usins a 1Ocm x 10~~ NaI(T1) detector and multi-chanr~el 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thinrindov Gtl detector (Eberline HP-2101 used at ground surface to determine beta-samha dose rate (115& CPtllcd?adlhr). 
3-GUtm-ray detector used for this measurement was a 5cr x 5cr NaI(TI) crystal (Ebcrline ‘%-31 on tripod ulth 1.X Cm 

lead side shieldins and digital readout (Eberline Ratewter Scaler PfG-1). 
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TABLE B-17 (continued) 4 
1 I 

Parcel No, 20 owed by Frank Rsek (Kesar, Inc.) includins adjacent Borough Easement 

I tleasurement of Radiation Levels and Ra-226 Concentrations Follwins Remedial Actioa 
/ 

I 

I 
Site Grid Coordinates 

North-South East-Uest 

--- -- 

725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
725 
727 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 
727.5 

352.5 
355 
357.5 
360 
362.5 
345 
367.5 
370 
372.5 . 
375 
377.5 
380 
382.5 
305.5 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
342.5 
347.5 
350 
352.5 
m 
357.5 
360 
362.5 
3s 
367.5 
370 
372.5 
375 
377.5 
380 
382.5 
385 

0.07 

1.6 +I- 0.2 
0.6 tt- 0.2 

0.07 

3766 
4014 
3542 
4234 
3788 
4458 
5048 

1.5 +I- 0.2 
4018 
4022 
4230 

0.8 tl- 0.2 

0.8 +I- 0.2 

0.b +/- 0.2 

1.1 tI- 0.2 
0.8 +I- 0.2 
0.3 t/- 0.2 

3744 
3648 
4162 
3458 

0.7 +I- 0.2 

0.2 t/- 0.2 

0.4 +I- 0.2 

0.7 +I- 0.2 

1.1 tt- 0.2 

0.6 +I- 0.2 

4.8 +I- 0.4 

3696 
3698 
4040 
4354 
3942 
3778 
37% 
3822 
4158 
4532 
4438 
4332 
4104 

---- ------ m--m- ----_-_---_--_---_----_---_____I_-_________ m-e- 

1- Soil sawles tin an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr NaItTll detector and multi-channel 

Ra-226 Soil Concentration 
bCil9 t/- Z-Sigma) 

(See Note 11 

Bda-Gama Dose Rate 
at Ground Surface 

@adlhr (See Note 2) 
---we 

0.05 

0.04 

0.05 

0.04 

0.06 

In-situ Gamma-ray 
Intensity at 12 inches 

CfV Gee Note 3) 

3748 
380 : 
4174 
4162 
4143 
4038 

! 
analyzer system. On-site Riddlesex rapid scan technisue. 

2- Thin-uindou Ui detector (Ebcrline W-210) used at wound surface to determine beta-sana dose rate (1158 c?tvrRad/hr)~ 
3- Gama-ray detector used for this measurement ws a 5cr x 5cr NaItTlI crystal (Eberline SPR-3) on tripod with 1.25 c* 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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TABLE B-17 (continued) 
Parcel No. 20 owed br Frank Pasek (Kesar, Inc.) includins adjacent Doroush Easerent 

kasurewnt of Radiation Levels and k-226 Concentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South East-blest 

---L_-- 
730 307.5 
730 310 
730 312.5 
730 315 
730 317.5 
730 320 
MO 322.5 
730 325 
730 327.5 
730 330 
730 332.5 
730 335 
730 337.5 
730 340 
730 342.5 
730 345 
730 347.5 
730 350 
730 352.5 
730 355 
730 3v.5 
730 3bo 
730 362.5 
730 365 
730 367.5 
730 370 
730 372.5 
730 375 
730 377.5 
730 380 
730 332.5 
730 385 

731.5 302.5 
732.5 305 
732.5 307.5 
732.5 310 
732.5 312.5 
732.5 315 
732.5 317.5 
732.5 320 
732.5 322.5 
732.5 325 

k-226 Soil Concentration Beta-&ma Dose Rate 
(&i/9 t/- 2-Si9w) at Ground Surface 

(See Note 1) dadihr (See Note 2) 
--------- --- 

1.0 +I- 0.2 

1.3 +I- 0.2 

0.7 +I- 0.2 

1.5 t/- 0.2 

0.7 +I- 0.2 

0.06 

0.07 

0.05 

0.05 

0.04 

0.08 

0.04 

0.06 

0.04 

0.07 

0.07 

0. OS 

0.06 

0.09 

0.09 

O.O? 
0.06 

In-situ &ma-w 
Intensity at 12 inches 

CfV (See Note 3) 
---- -----m--m_ 

7294 
4’5% 
3854 
4010 
4000 
3730 
3862 
3506 
3S74 
?w2 
3776 
3580 
3590 
3512 
3826 
3%8 
3800 
3835 
3958 
4030 
4152 
43% 
4210 
3894 
3762 
ml8 
38m 
4552 
4033 
=5&44 
4202 
4430 
4758 
5476 
4714 
46% 
42% 
3948 
3604 
3708 
3698 
3760 

--- ---em------- ____---_-------------------------___ -------------- 

1- Soil samples (in an as collected condition) arlalrzed for ha -226 usins a 10~ x lOc& NaI(T1) detector and multi-charm1 
analyzer srstea. On-site Hiddlesex rapid scar1 technique. 

2- Thin-uindou Gtl detector (Eberline W-210) used at wound surface to determine beta-sum dose rate (115S Cfll/utRad/hr). 
3- km-ray detector used for this measurement ws a 5cr x 5cr NaI(T1) crystal (Eberlinc W-3) on tripod uith 1.25 cm 

lead side shielding and digital readout (Eberliae Ratemeter Scaler PRS-1). 
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TABLE B-17 (continkd) 

Parcel No. 20 owed br Frank Pasek (Kew, Inc.1 including adjacent Borough Easement 

Measurement of Radiation Levels and Ra-226 Concentrations Follwins Reudial Action 

Site ,Grid Coordinates 
North-South East-Uest 

----- 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
i32.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
732.5 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 
735 

327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 ,i 
33 
352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
375 
377.5 
380 
382.5 
302.5 
305 
307.5 
310 
312.5 
315 
317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 

0.8 tl- 0.2 

0.6 +I- 0.2 

0.4 tJ- 0.2 

0.5 tt- 0.2 

0.8 tl- 0.2 

0.4 tt- 0.2 

0.3 ti- 0.2 

0.9 t/- 0.3 

1.2 +I- 0.2 

0.8 t/- 0.3 

-1.3 +I- 0.2 

0.6 t1- 0.2 

In-situ Gama-ray 
Intensity at 12 inches 

CM (See Note 3) 
-VW- 

3594 
3744 
3606 
3812 

3838 
3678 
3810 
4244 
3944 

3768 
4300 
4550 
5012 
5196 

0.06 

0.05 

0.05 

0.06 

0.04 

0.05 

0.07 

0.04 

4222 
5222 
4b74 
4538 
4306 
4002 
3992 
3742 
3646 

3538 
3774 

-- ppp_________I_________ _ p___l_l_____p ____ 
I- SOi) samples (in an as collected condition) analyzed for Ra-226 using a IOcm x IOcr kI(Tl) detector and multi-channel 

analyzer system. On-site Riddlesex rapid scan technique. 
2- Thin-uindor GR detector (Eberline lf-210) used at ground surface to determine beta-s- dose rate (1158 CPMbdlh~)* 
3- &ma-ray detector used for this measurement uas a 5cu x 5cu NaI(T)) crystal (Eber)ine Spk3) on tripod pith 1.25 c@ 

lead side shieldins and disital readout (Eber)ine Ratewter Scaler pRs-1). 

Ra-226 Soil Concentration Beta-Gama Dose Rate 
bCi/r t/- 2-Si9ma) at Ground Surface 

(See Note 1) rRad/hr (See Note 2) 

3 
.qj 

4 
4 

.ud 
4 
u 

4 
4 
ri 
r( 
d 
1 
I( 
i 

j 
I 
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TABLE B-17 (continued) 
Parcel No. 20 owed by Frank Pasek (Kesapv Inc.1 including adjacent Boroush EasePent 

tleasuremt of Radiation Levels l d Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

-I 

b-226 Soil Concentration Deta-Gamm Dose Rate 
bCil9 +/- 2-Si9ma) 

In-situ Galwrla-pa%; 
at Ground Surface 

(See Note 11 dadlhr (See Note 2) 
lntensitr at 12 inches 

C'H (See Note 3) 
-, - 

735 350 
735 352.5 
735 355 
735 357.5 
735 360 
735 362.5 
735 365 
735 3&7 
735 370 
735 372.5 ” 
735 375 
735 377.5 
735 380 
737.5 307.5 
737.5 310 
737.5 312.5 
737.5 315 
737.5 317.5 
737.5 320 
737.5 322.5 
737.5 325 
737.5 327.5 
737.5 330 
737.5 332.5 
737.5 335 
737.5 337.5 
737.5 340 
737.5 342.5 
737.5 345 
737.5 , 347.5 
737.5 350 
737.5 352.5 
737.5 355 
737.5 357.5 
737.5 360 
737.5 362.5 
737.5 345 
737.5 367.5 
737.5 370 
737.5 372.5 
737.5 375 
737.5 377.5 

----------w- 

0.07 

0.07 

o.ot# 

0.07 

0.07 

0.06 

0.05 
1.6 +I- 0.2 

0.9 t/- 0.2 

0.4 +I- 0.2 

0.7 tl- 0.2 

0.5 +I- 0.2 

1.0 tl- 0.2 

1.3 +I- 0.2 

0.9 t/- 0.2 

1.0 +I- 0.2 

0.7 +I- 0.2 

1.1 +/- 0.2 

0.t +/- 0.2 

0.8 tt- 0.2 

1.3 +I- 0.3 

1.4 +I- 0.2 

374Q 
3458 
3718 
c&&g, 
3743 
3710 
-3.!$4 

3t.50 
3354 

3576 
‘3232 
4032 
39Q 
yi24 
5012 
40% 
3,&q-& 
Xdt. 
4108 
44th 
43,q 
%2 

_____--- - - - - - - - - I_-- -  
__-_I__-_--------------_--__________________ 

l- Soil samples (in an as collected conditiou) analyzed for Ra-2% usins a 10~0 x 1Ocr NaI(TI) detector and kulti-chay,r,tl 
aualvzer system. On-site lliddlesex rapid scan technique. 

2- Thin-uindov Gt! detector (Eberline W-2101 used at wound surface to determine beta-saua dose rat+ (1158 Cm/&ad/t,r). 
3- b-ray detector used for this reasurerent uas a 5cr x 5cm RaIfTl) crrstal (Eterline SW-31 on tripod uitt; 1.25 c~, 

lead side shieldihs and digital readout (Eberline Ratrooter Scaler PhS-1). 
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TABLE B-17 (continued) 

Parcel No. '20 ountd by Frank Pastk (Ktsu, Inc.) including adjacent Borough Eastrent 

Measurement of Radiation Levels and Ra-226 Concentrations Follorins Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

737.5 380 
.740 305 
. 740 307.5 

740 310 
740 312.5 
710 315 
740 317.5 
740 320 
740 322.5 

-740 325 
740 327.5 
740 330 
740 332.5 
740 335 
740 337.5 
740 340 
740 342.5 
740 345 
740 347.5 
740 350 
740 352.5 
740 355 
740 357.5 
740 360 
740 $2.5 
740 365 
740 367.5 
740 370 
740 372.5 
740 375 
740 377.5 
742.5 310 
742.5 312.5 
742.5 315 
742.5 317.5 
742.5 320 
742.5 322.5 
742.5 325 
742.5 327.5 
742.5 330 
742.5 332.5 
742.5 335 

Ra-226 Soil Concentration Beta- Dose Rate 
bCi/o t/- 2-Sigma1 at Ground Surface 

(set Note 1) mRad/hr (See Note 2) 
-------- 

0.07 

0.08 

0.05 

0.05 

0.07 

0.05 

0.06 

0.05 

0.03 

0.07 

0.04 

0.06 

0.05 

0.06 

0.09 

0.6 tf- 0.3 

0.6 +I- 0.2 

0.9 +I- 0.2 

1.0 +/- 0.2 

0.7 +I- 0.2 

In-situ Sam-ray 
Intensity at 12 inches 

CPM (See Note 3) 
------------- 

356 

4442 
4284 
4036 

3806 

4062 
3626 
3902 
4352 
3544 
3694 
4316 
4062 
3360 
3374 
4304 
427t 
4184 
3744 
3966 
3834 
4030 
3312 
3x34 
35?4 

l- % il SwTes (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Ocr Nal(T1) detector and uulti-chan~~‘j 
analyzer system. On-site IGddlestx rapid scan technique. 

2- Thin-uindou Gil detector (Eberline if'-2101 used at ground surface to determine beta-s- dose rate (1158 CPn/&adlbrI~ 
3- Gama-ray detector used for this wasurement ws a 5cr x 5cr NaI(T1) crvstal (Ebcrline SPA-31 on tripod uith 1.25 Cm’; 

lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-1). t 
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.nd 

‘hr). 1; 

cm 1 

I 
j 
1 

Site Grid Coordinates 
North-South East-Uest 

742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
2145 
745 
745 
745 
745 
745 
74s 
745 
745 
745 
745 
747.5 

337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
375 
315 
317.5 
320 
322.5 
324.5 
325 
327.5 
330 
332.5 
-33 
337.5 
340 
345 
347.5 
350 
352.5 
355 
357.5 
3to 
362.5 
365 
367.5 
370 
372.5 
375 
315 

TABLE B-17 (continued) 
Parcel No. 20 ountd by Frank Pasek (Ktsac, Inc.) including adjacent Borough Eawtnt 

Measurewnt of Radiation Levels and Ra-226 Concentrations Follouirts Remedial Action 

R-226 Soil Concentration Beta-Gaww Dose Rate In-situ Gaama-ray 
bCi/s t/- 2-Sirma) at firound Surface Intensity at 12 inches 

(See Note 1) mRad/hr (See Note 21 CPH Cite Nutc 3) --mm---- -- -------m- -----------------_ 
2.7 +I- 0.3 

0.7 tt- 0.2 

1.0 +/- 0.2 

0.7 ti- 0.2 

0.4 tt- 0.2 

0.5 t/- 0.2 

1.4 t/- 0.2 

0.7 ti- 0.2 

0.03 

0.05 

0.04 

0.05 

0.05 

0.05 
0.05 

0.07 

0.07 

0.06 

0.06 

0.05 

0.05 

4034 
3%44 
4x2 
3856 
3262 
3850 
3956 
3974 
379c 
3760 
3s30 
3678 
4?3? 
4192 
37% 

47% 
4034 
427t- 
3970 
4042 
44&s 
4150 
3676 
4242 
-3872 
3?46 
403 
4132 
Wd2 
4074 
4238 
3970 
-3552 
-SC& 
3t2-4 
4!14 
42.~2 
35t'; 
3744 
3990 
5243 

I- Soil sawles (in an as collected condition) analyzed for Ra-22k usins a 1Ocpl x 1Ocpl NaI(T1) detector and multi-channel 
analyzer svster. On-site Hiddlesex rapid scan technique. 

2- Thinrindou GH detector (Eberline HP-210) used at wound surface to determine beta-gamma dose rate (115S CFWmRad/hr). 
‘3- & a-ray detector used for this measurement ws a 5ca x SCP NalITl) crvstal IEberline SW3) on tripod uith 1.25 cm 

lead side shielding and digital read6Ut (Eberline Ratewter Scaler FW-1). 
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TABLE B-17 (continued) 
Parcel No. 20 ouued by Frank Pasek (Kesar, Inc.) including adjacent Borough Easement 

Measurewrit of Radiation Levels and Ra-226 Concentrations Following Remedial fiction 

Site Grid Coordinates 
North-South East-Rest 

Ra-226 Soil Concentration Beta-Gama Dose Rate In-situ Gama-ray 
bCil9 +/- 2-Sim) at Ground Surface Intensity at 12 inches 

Gee Note 1) rRad/hr (See Note 2) CPN (See Note 3) 
--^- - --- -----------m___ 

0.8 +I- 0.2 5OM 
4998 

1.0 +/- 0.2 4810 
4380 

1.0 +I- 0.3 419.5 
415b 

0.6 +I- 0.2 4184 
4340 

0.8 tl- 0.2 
3930 

0.5 +I- 0.2 402 
3858 

0.7 +I- 0.2 3458 
3610 

0.6 +I- 0.2 3804 
. 3818 

1.0 +I- 0.2 4038 
3906 

1.1 +I- 0.2 3726 
4192 

1.0 +/- 0.2 4438 
3546 

0.9 +I- 0.2 3766 
5222 

0.12 6196 
4250 

0.06 4454 
4562 

0.04 4350 
4436 

0.04 4224 
4460 

0.04 4178 

747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
i47.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
747.5 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
750 
73 
750 
750 
750 
750 

317.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
372.5 
3t7.5 
320 
322.5 
325 
327.5 
330 
332.5 
335 
387.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
3bo 
362.5 . 

0.04 

0.06 

0.04 

0.03 

4104 
4156 
3854 
3682 

3876 
3468 
5040 

l- Soi1 sawles (in an as collected condition) analyzed for Ra-226 using a 1Ocu x 1Oca Nal(Tl) detector and ru)ti-chanse'i * 
aualvter srster. On-site Riddlesex rapid scan technique. 

2- Thinrindou Gn detector (Ebwlioe w-210) used at ground surface to determine beta-gama dose rate (1158 awrRad/h " 
3- Gama-ray detector used for this geasurewnt ws a 5ca x 5cp HaI crystal (Eberline 91%3) on tripod uith 1.25 

lead side shielding and digital readout (Eberline Ratemeter Scaler pRs-1). 
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TABLE B-17 (continued) 
Parcel No. 20 owned by Frank Pasek (Kesap, Inc.1 including l djacerlt Borough Easement 

Measurement of Radiation Levels and Ra-226 Concentrations Following Remedial hction 

Site Grid Coordinates 
North-South East-tkst 

- 
750 
750 
750 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
752.5 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
755 
757.5 
757.5 

k-226 Soil Concentration Beta-Gama Dose Rate 
bCi/s +/- 2-Sigma) 

In-situ Guk!-ray 
at Ground Surface 

(See Note 11 mRadlhr (See Note 2) 
lntensitu at 12 inches 

@ll (See Nlste 3) 
- -w- -- ---e------m ---__ --------me____ 

365 
367.5 
370 
325 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
327.5 
330 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
365 
367.5 
370 
330 
332.5 

0.07 

0.1 

1.5 +I- 0.2 

0.7 +I- 0.2 

1.0 +I- 0.4 

1.1 il- 0.2 

1.1 +I- 0.2 

0.6 +I- 0.3 

0.6 tl- 0.2 

1.1 +I- 0.3 

2.5 +I- 0.3 

0.07 

0.04 

0.07 

0.06 

0.04 

0.06 

0.04 

0.06 

0.06 

0.6 tl- 0.2 

4530 
3854 

4238 
4458 
43M 
642; 
46% 
4472 
4518 
4154 
4344 
4032 
4132 
3810 
3733 
3b24 
3732 
4688 
48% 
3782 
4139 
5178 
4790 
5114 
5398 
475'4 
474 
4182 
4233 
4m 
4978 
3-m 
3730 
z40 
4% 
4A2 
44,, c,ct 
EC34 
SL.25 d 
3$(Y$ 
5x52 

49% 
- - - -  - - - - - - - - - - - - - - -7 - - - - - - - - - - - - - - - - - - - - - l r - - - - - - ,_______ 

- -  

l-soil sam~lrs (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Ocr NaI(T1) detector and multi-char& 
analyzer suster. On-site Hiddlesex rapid scan technique. 

b.Thinuindou Etl detector (Eberliw W-2101 used at wound surface to determine beta-mm dose rate (11% CFtl/&ad/hr). ’ 
%uba -ray detector used for this &easurertent ~3s a 5ca x 5cn NaI(Tl1 crystal (Eberline SW3) orI tripod writh 1.25 ,-R: 
.lead side shielding and digital readout (Eberlise Ratewter Scaler PIi?11. 
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TABLE B-17 (continued) 

Parcel No. 20 omed by Frank Pasek (Kesar, Inc.1 including adjacent Borough Easement 

lleasurmnt of Radiation Levels and Ra-226 Concentrations Follorins Remedial Action 

Site Grid Coordiuates 
Morth-South East-Ikst 

757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
757.5 
7b0 
7b0 
760 
7b0 
760 
760 
760 
7bQ 
760 
760 
760 
760 
760 
760 
762.5 

762.5 
762.5 
762.5 
762.5 
762.5 
762.5 
7b2.5 
762.5 
7b2.5 
7b22.5 
762.5 
765 
765 

335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
340 
3b2.5 
365 
367.5 
332.5 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
342.5 
365 
335 
337.5 
340 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
340 
362.5 
337.5 
340 

0.8 +I- 0.2 

2.0 +I- 0.2 

0.6 +I- 0.2 

0.9 +I- 0.2 

1.2 +I- 0.2 

0.5 +I- 0.2 

0.6 +I- 0.3 

Beta- Dose Rate In-situ Gama-rau 
at Ground Surface Intensity at 12 inches 

rRad/hr ISee Note 21 CPH (See Note 3) 
---- -------I--__ 

4444 
4570 
4736 
5734 
4242 
3966 
3978 
3894 

5130 

4452 
3712 

0.07 

0.04 

0.04 

5596 
4644 
4678 
4474 

0.7 +I- 0.2 

1.3 +/- 0.2 

0.5 +I- 0.2 

0.9 t/- 0.2 

0.9 +I- 0.3 

1.1 +/- 0.2 

0.05 

0.09 

0.11 

0.05 

3724 
4006 
5250 
WJ 
b87b 
4002 

5Y78 
5070 
4648 ’ 
4370 
4614 
44bO 
4648 

4746 
4974 
468c 
5192 

0.06 
.---------------_-------- ____------- 

l- Soil sawlcs (in an as collected condition) analyzed for h-226 using a 1Ocm x 1Ocm NaI(T11 detector and rultiwc 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thinrindor Gn detector (Eberline W-2101 used at ground surface to determine beta-s- duse rate (Ii% U’?!l*d 
3- Gama-ray detector used for this measurement WAS a 5cr x SCP NaI(Tl) crystal (Eberline SPA-31 on tripod vith 11~ 

lead side shielding and digital readout (Eberline Ratewter Scaler PRS-1). 

Itr-224 Soil Concentration 
MAI9 tl- 2-Sisra) 

(See Note 11 
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765 
765 
765 
765 
765 
765 
765 
765 
765 
767.5 
767.5 
767.5 
767.5 
74.5 
767.5 
767.5 
767.5 
767.5 
770 
no 
no 
770 
no 
no 
770 
no 
no 
772.5 
n2.5 
772.5 
772.5 
77L5 
775 
775 
775 
775 
775 
n7.5 
777.5 
777.5 

TABLE B-17 (continued) 
Parcel No. 20 awed by Frank Pasek IKesap, Inc.1 including adjacent Borough Easement 

Heasurewnt of Radiation Levels and Ra-226 Concentrations Follouins Remedial fiction ’ 

Site Grid Coordinates 
North-South East-blest 

780 
780 

342.5 
345 
347.5 
354 
352.5 
355 
357.5 
360 
362.5 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
3bO 
X2.5 
342.5 
345 
347.5 
350 
352.5 
355 
357.5 
360 
362.5 
350 
352.5 
355 
357.5 
360 
350 
352.5 
355 
357.5 
360 
355 
357.5 
360 
355 
357.5 

Ra-226 Soil Concentration Beta-Garaa Dose Rate 
Hi/9 +I- PSisual at Ground Surface 

(See Note 11 mRadlhr (See N6te 21 
------ m--e---- 

0.04 

0.07 

0.07 

0.05 

0.4 +I- 0.2 

. 0.9 +/- 0.2 

1.0 ti- 0.2 

0.5 t/- 0.2 

0.06 

0.07 

0.04 

0.05 

0.8 +I- 0.2 

0.6 tl- 0.2 

0.08 

0.03 

0.07 

0.6 +/- 0.2 

0.06 

In-situ Gaw-rau 
Inter~sit~f at 12 inches 

CR! (See Note 3) 
--------------_____ 

4676 
44L2 : 
4396 
4502 
4009 
4656 
4612 
3828 
3538 
5044 
4556 
4372 
4154 
53% 
4662 
3650 
355Cl 
3566 
5802 
5340 
4770 
5310 
4784 
3746 
3556 
3784 
3673 
5060 
44% 
3582 
3704 
3560 
53x 
5yEJ 
358~ 

3553 
4470 
33Q4 
3&=c 
4300 

lmSOil samples (in ;m as ccrllected condition) analyzed for Ha-226 using a 10crc x l&a NaI1Tl) detector and wlti-channel 
Qalurer system. On-site Riddlesex rapid scan technique. 

~Thinvindov GAl detector (Eberline W-210) used at wound surface to de!errine beta-oama dose rate (11% CPtllmRadfhr). 
a:blDa -ray detector used for this neasureaent uas a Scm x 5ca NaI(TI) crvstal (Eterline SPA-3) orI tripod crrith 1.X cm 
z-lead side shielding and digital readout (Eberline hatemeter Scaler m-1). 
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TABLE B-17 (contfnued) 
Parcel No. 20 owned by Frank Parek (Kesarl Inc.1 including adjacent Borough Easement 

Measurement of Radiation Levels and Ra-226 Concentrations Followins Reaedial Action 

Site Grjd Coordinates A-226 Soil Concentration Beta-Gana Dose Rate In-situ Gaw-ray 
North-South East-Rest bCi/9 t/- IL-Sisaa) at Ground Surface Intensity at 12 inches 

(See Note 11 Mad/hr (See Wote 2) CF’N (See Note 3) 
------I_ ----- ----------- 

7Bo 360 0.06 3438 
782.5 360 4108 

--- -------1----- -----__--_------ _I ____I__.m_________ _---- 

l- Soil samples fin an as collected condition) analyzed for Ra-226 usins a 10~1 
analyzer system. On-site lliddlesex rapid scan technique. 

2- Thin-uindou Gw detector (Eberline W-210) used at wound surface to determine 
3- Gama-ray detector used for this measurement ws a 5cr x 5cr RaI(TI) crrstal 

lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-1). 
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TABLE B-18 
Parcel No. 21 and Borough Easement ##red bv Borough of lliddlesex 

Reasurewnt of Radiation Levels and 8-226 Concentrations Follouins Remedial Actiou 

Site Grid Coordinates 
North-South East-Rest 

-- 
680 
681 
a2.5 
682.5 
682.5 
a!.5 
682.5 

, 682.5 
ta5 
685 
685 
685, 
685 
685 
685 
685 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
687.5 
w-5 
td7.5 
687.5 
68c.5 
670 
690 
690 
690 
690 
696 
690 
690 
692.5 
b92.5 
692.5 
692.5 
692.5 
692.5 

340 
351.5 
337.5 
340 
342.5 
345 
352.5 
357.5 

: 335 
337.5 

7340 
342 
345 
343 
355 
365 
342.5 
345 
352.5 
357.5 
362.5 
367.5 
372.5 
377.5 
332.5 
337.5 
392.5 
345 
330 
382.5 
335 
337.5 
390 
392.5 
395 
397.5 
352.5 
357.5 
362.5 
3b7.5 
372.5 
377.5 

Ra-226 Soil Concentration Beta-Gama Dose Rate 
(W/9 +/- 2Si9eal 

In-situ Gama-rav 
at Ground Surface 

(See Note 11 
Intensity at 12 inches 

aRad/hr (See Note 21 C?tl (See Note 31 
a-- --- -----e----------- 

0.4 +I- 0.2 
* 1.0 +/- 0.2 

0.6 t/- 0.2 

0.06 
0.05 

4526 
3542 
4523 
4083 
3728 

0.7 t/- 0.2 
0.8 +I- 0.2 

0.04 

0.1 

1.8 t/- 0.3 
0.06 
0.05 

4928 
4102 

4252 
4276 
4886 
3303 

0.7 t/- 0.2 

0.8 +t- 0.2 
0.7 t/- 0.2 
0.4 t/- 0.2 
0.3 t/- 0.2 
0.9 tt- 0.2 
0.9 +I- 0.2 
0.9 tl- 0.2 
0.5 ti- 0.2 
1.0 +/- 0.2 
0.9 +I- 0.2 

4462 
4744 

0.05 
0.07 

0.04 

0.06 

0.04 

0.7 t/- 0.2 
0.6 +I- 0.2 
0.8 t/- 0.2 
0.3 +I- 0.2 
0.7 t/- 0.2 
0.7 tf- 0.2 

3690 
3024 
34?2 
3164 
31# 
3130 

la Soil 
-m----m -----.-----I__- ------------ 

.$h. Sawles (in an as collected condition1 analyzed for Ra-226 using a 1Ocr x 1Ocm NaI(Tll detector and sulti-channel 
‘#%er system. On-site Hiddlesex rapid scan techniwe. 
hi 
kGaQ& 

in*indoo @I detector (Eberline W-210) used at wound surface to determine beta-gamma dose rate (11% C!WmRad~hr). 
ray detector used for this aeasurewnt ws a 5~0 x Sea NaI(T11 crystal (Ebe:linc SPA-31 on tripod with !.Z CI(. 

!&ad. side shieldins and digital readout (Ebcrlinc Ratemeter Scaler FfiS-1). 
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TABLE B-18 (continued) 
Parcel No. 21 and Borough Easeaent omed br Borough of Riddlesex 

Ileasurewnt of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Mest 

Ra-226 Soil Concentration Beta- Rose Rate In-situ Gama-rau 
Hi/g +/- 2-SigW at Ground Surface Intensity at 12 inches 

(See Note 1) &d/hr (See Note 2) CF’N (See Note 3) 
-- ------- ----mm-___ 

692.5 380 
692.5 382.5 
692.5 385 
692.5 387.5 
692.5 390 
692.5 392.5 
692.5 395 
692.5 397.5 
692.5 400 
692.5 402.5 
692.5 405 
692.5 407.5 
692.5 410 
692.5 412.5 
692.5 415 
695 355 
695 365 
695 375 
695 380 
695 382.5 
695 385 
695 387.5 
695 390 
695 392.5. 
695 395 
695 397.5 
695 400 
695 402.5 
695 405 
655 407.5 
695 410 
695 412.5 
695 415 
695 417.5 
695 420 
695 422.5 
697.5 352.5 
697.5 357.5 
697.5 362.5 
697.5 367.5 
697.5 372.5 
697.5 377.5 

0.04 

0.06 

0.05 

0.06 

0.06 

0.06 

0.05 

0.05 

0.06 

l- Soil suples (in an as collected condition) analyzed for Ra-226 using a lOcg ): l&g kI(Tl) detector and gulti-chanae) 
analyzer system. On-site Riddlerex rapid scan technique, 

2- Thin-mindom Gn detector (Eberline W-210) used at ground surface to detergioe beta-g- dose rate (1158 pW?adlh 
3- Gama-ray detector used for this measuregent y1s a 5cg x 5cm bI(T)) crystal (Eberline Sp&-3) ori tripod with 1.25 c* 

lead side shielding and digital readout (Eberline Ratemeter Scaler pRs-1). 
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3510 
0.8 t/- 0.2 3326 

3250 
1.3 +I- 0.3 

0.6 tt- 0.2 3326 

0.8 tl- 0.2 4752 
3246 

1.2 tt- 0.2 3022 
4433 

1.0 ti- 0.2 3470 
3402 

2.3 +I- 0.3 4022 
3980 

3296 

3266 

3666 
3112 

3216 

3140 
0.3 +I- 0.2 
1.3 tt- 0.2 
1.0 +/- 0.2 
0.6 tl- 0.2 
0.5 t/- 0.2 
0.9 +I- 0.2 

--- ------ ------- e--m ------ --_--I-- 
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TABLE B-18 (continued) 

Parcel No. 21 and Borouoh Easement ouncd by Boroush of tliddlcsex 

lleasurement of Radiat .on Ltvtlr and k-Z6 Conctntrations Follwins Remedial Action 

Site Grid Coordinatts 
North-South East-Rest 

Ra-226 Soil Conctntration Betr-Guw Dort Rate 
frCi/s *I- 2-Siwl 

In-situ km-ray 
at Ground Surface 

(set Nott 11 
Intensity at 12 inches 

mRad/hr (See Note 2) C?N (See Note 3) 

697.5 so 
697.5 382.5 
697.5 385 
697.5 387.5 
697.5 390 
697.5 392.5 
697.5 395 
697.5 397.5 
697.5 400 
697.5 402.5 
697.5 405 
697.5 407.5 
697.5 410 
697.5 412.5 
697.5 415 
697.5 417.5 
697.5 420 
697.5 422.5 
700 380 
700 32.5 
700 385 
700 387.5 
700 390 
700 
700 

392.5 ., 
395 

700 397.5 
700 400 
700 402.5 
700 405 
700 407.5 
700 410 
700 412.5 
700 415 
700 417.5 
700 . 420 
700 422.5 
702.5 357.5 
702.5 362.5 
702.5 347.5 
702.5 372.5 
702.5 377.5 
702.5 380 

0.5 +/- 0.3 

0.6 +I- 0.2 

1.3 +/- 0.2 

I.7 +/- 0.2 

0.7 +/- 0.2 

1.1 +/- 0.2 

1.1 +/- 0.2 

0.6 +/- 0.2 

1.0 +J- 0.2 
0.06 

0.07 

0.04 

0.06 

0.04 

0.04 

0.06 

0.15 

0.04 

1.0 +/- 0.2 
0.8 +/- 0.2 
1.4 +I- 0.2 
0.7 +/- 0.3 
0.8 +/- 0.2 

3732 
3516 
3630 
3674 
-3732 
3802 

3274 

3696 
3190 
2924 

3072 
3244 
3396 
3700 
3b96 
3690 
3542 
3698 
3478 

3218 
37% 
3918 
3492 
3602 
4318 
3520 
5211 
3708 
3296 

3774 

.!-Soil sawlts (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Ocr NalfTl) detector and multi-channel 
analyzer system. On-sitt lliddlesex rapid scan technique. 

~~~inrindov Stl detector Kberlint W-2101 used at wound surface to determine beta-aama dose rate (1159 CF?l/aRad/hr). 
*p- &- ray detector used for this measurement was a 5cm x 5cm NaIITl) crystal Kberline SPCI-3) on tripod uith 1.25 cm 
t, '-lead side shielding and digital readout (Eberline Ratemeter Scaler PR3-I). 

&!Qe 3 of 7 
,, d 
v B -89 

._ II .- -- .._-.. 



TABLE B-18 (continued) 
Parctl No. 21 and Borough Easement owed bv Borough of Hiddlesex 

Reasurmnt of Radiation Ltvels and Ra-226 Concentrations Follorins Rewdial Action 

Sitt Grid Coordiwtes 
Worth-South East-Best 

702.5 382.5 
702.5 385 
702.5 387.5 
702.5 390 
702.5 392.5 
702.5 395 
702.5 397.5 
702.5 400 
702.5 402.5 
‘702.5 405 
702.5 407.5 
702.5 410 
702.5 412.5 
702.5 415 
702.5 417.5 
702.5 420 
705 365 
705 375 
705 580 
705 32.5 
705 383 
705 337.5 
705 390 
705 392.5 
705 . . 3?5 
705 397.5 
705 400 
705 402.5 
705 405 
705 407.5 
705 410 
705 412.5 
705 415 
705 417.5 
707.5 367.5 
707.5 372.5 
707.5 377.5 
707.5 380 
707.5 382.5 
707.5 385 
707.5 387.5 
707.5 390 

Ra-226 Soil Concentration 
(pCi/a +/- 2-SiuaaI 

(See Note 11 

1.2 t/- 0.2 

1.1 +I- 0.2 

0.7 ti- 0.2 

0.9 t/- 0.2 

1.1 +I- 0.2 

0.9 +I- 0.2 

2.1 +/- 0.3 

1.1 t/- 0.2 

1.0 +/- 0.2 
1.0 +/- 0.2 
0.7 t/- 0.2 

0.8 +I- 0.2 

0.9 +I- 0.2 

Beta-Gama Dose Rate In-situ Guua-ray 
at Ground Surface 

rRad/hr (See Note 21 
IntenSitY at 12 inches 

CPM (See Note 3) 
--------__I__--__ 

3706 
3718 
3712 

4040 
3740 
3474 
3626 
4042 

4078 

0.06 

0.04 

0.08 

0.04 

0.05 

0.06 

0.03 

0.06 

4072 
3812 
3482 
3576 
4012 
35b4 
3530 
3818 

4274 

--- -A-- -----------------__-------------------- --- 
l- SoiT sUpIes iin au as collected condition) analyzed for Ra-226 usirtu a 1Ocm x 1Ocm NaIITll detector and multi-channe 

analyzer svstea. On-site Riddlesex rapid scan technique. 
2- Thin-uindou Glf detector (Eberline HP-2101 used at around surface to determine beta-sama dose rate (1158 mlfiadlbrl 
3- Guw-rav detector used for this measurement US a 5cr x 5cm NaI(Tl) crystal (Eberline SPA-31 on tripod uith 1.25 cn 

lead side shielding and digital readout (Eberline Ratemeter Scaler IRS-11. 
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TABLE B-18 (continued) 
fkrctl No. 21 nd Boro& Easeaent med bv.kroush of Riddltstx 

basurement of Radiation Ltvtlr l d Ra-226 Concentrations Follomina Rewdial Action 

Sitt Grid Coordinattr 
North-South East-U& 

707.5 392.5 
707.5 395 
707.5 397.5 
707.5 4oa 
707.5 402.5 
707.5 405 
707.5 407.5 
707.5 410 
707.5 412.5 
707.5 415 
707.5 417.5 
710 367.5 
710 370 
710 372.5 
710 375 
710 371.5 
710 380 
710 382.5 
710 35 
710 387.5 
710 390 
710 392.5 
710 395 
710 397.5 
710 400 
710 402.5 
710 405 
710 407.5 
710 410 
710 412.5 
710 415 
712.5 370 
712.5 372.5 
712.5 375 
712.5 377.5 
712.5 Bo 
712.5 382.5 
712.5 385 
712.5 s7.5 
712.5 390 
712.5 392.5 
712.5 395 

Ra-226 Soil Conctntration 
bCi/r t/- 2-Sims) 

(Ste Nott 1) 

0.8 tl- 0.3 

0.7 t/- 0.2 

0.9 +I- 0.2 

1.1 +I- 0.3 

0.8 +i- 0.2 

0.9 +I- 0.3 

0.07 4024 
3964 

0.05 
4196 

0.07 4700 
4452 
45% 
4166 

0.07 3752 

0.04 3326 

0.04 

0.1 

0.07 

0.04 

3748 

4074 
3756 
3876 
34% 
3744 
3674 
3794 
3754 
3778 
3710 
3546 
3966 
4950 
4872 
4940 
4610 

1.2 tf- 0.2 

1.0 ti- 0.2 

0.5 tl- 0.2 

0.9 t/- 0.2 

0.8 tt- 0.2 

Beta- Dtst Rate In-situ Gamma-ray 
at Ground Surfact Intensity at 12 inches 

dadlhr (See Note 21 CPH (See Note 3) 

4018 

3732 
3724 
3304 

3696 

42lb 

we--- - --- ---- 

'hi1 kits (in an as collected condition) analyzed for Ra-226 using a 10~ x 1Ocm Nai(TlI detector and multi-channel 
system. On-site tliddlesex rapid scan technique. 

indou Ql detector (Eberline W-210) used at wound surface to determine beta-s- dose rate (1153 CF?l/mRod/hr). 
-ray detector used for this measurewent uas a 5cm x Scr NaIfTl) crystal (Eberline WI-31 on tripod with 1.25 cm 
side shieldins and digital readout (Eberline Rateaeter Scaler PRS-1). 

B-91 

--. -- -..- 1(1/ 



TABLE B-18 (continued) 
Parcel No. 21 and Borough Easement ovntd by Boroush of Hiddltstx 

i, : 

!teuurmnt of Radiation Ltvtls and Ra-226 Concentrations Following Remedial Action 

Sitt Grid Coordinates 
North-South East-kst 

Ra-226 Soil Conctntration 
(pCi/s t/- 2-Sims) 

(Stt Rote 1) 

0.5 tt- 0.2 

0.5 tl- 0.1 

1.0 t/- 0.2 

1.0 t/- 0.2 

RetaGuw Dose Rate In-situ DaMpray 
at Ground Surfoct 

dndlhr (See Note 2) 
Intensity at 12 inches 

CTtl (See Note 3) 
-- -- 

4620 
4546 
4=X2 
4618 
4148 

4546 
3724 

0.09 5126 
474 

0.07 5470 
3690 

0.05 4460 
491b 

0.09 4568 

712.5 397.5 
712.5: 400 
712.5 402.5 
712.5 405 
712.5 407.5 
712.5 410 
712.5 412.5 
715 372.5 
715 375 
715 377.5 
715 380 
715 382.5 
715 385 
715 387.5 
715 390 
715 392.5 
715 395 
715 397.5 
715 400 
715 402.5 
715 405 
715 407.5 
715 410 
715 412.5 
715 415 
717.5 375 
717.5 377.5 
717.5 380 
717.5 232.5 
717.5 385 
717.5 387.5 
717.5 390 
717.5 392.5 
717.5 355 
717.5 397.5 
717.5 400 
717.5 402.5 
717.5 405 
717.5 407.5 
717.5 410 
720 380 
720 32.5 

0.08 3912 
4118 

0.11 3814 

0.06 4462 

1.0 t/- 0.2 4358 
4294 

0.9 tf- 0.2 
4596 

1.6 tf- 0.2 6076 
3498 

0.2 +I- 0.2 4508 
3784 

0.5 t/- 0.2 3948 
3704 

0.8 tl- 0.2 3724 
3700 

0.9 +/- 0.2 3442 
3618 

0..06 3554 
4252 

l- Soil urples (in an as collected condition) analyzed for Ra-226 usins a 10~8 x 1Ocr NakI(Tl) detector 
analyzer srster. On-site Kddlesex rapid scan technique. 

2- Thin-uindou DR dettctor (Eberline If-210) used at around surface to determine beta-s- dose rate ( 
3- Gama-rar detector used for this measurement ws a km x 5cn NaI(Tl) crystal (Eberl ine SPA-31 on tri 

lead side shielding and digital readout (Eberlirte Ratemeter Scaler PRS-1). 
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TABLE B-18 (continued) 
Ptrctl No. 21 and Boroush Eartwnt owed by Borough of lliddlesex 

Htasurtmtnt of Radiation Ltvtls and Ra-226 Conctntrations Follovins Remedial Action 

Site Grid Coordinatts 
Morth-South East-U& 

L-226 Soil Conctntration Beta-Dam Dose Rate In-situ k-ray 
bCi/r t/- 2-Siml at Ground Surface Inttnsitv at 12 inches 

(Stt Note 11 &ad/hr (See Note 2) CPll (See Note 3) 

720 
720 
720 
720 
720 
720 
720 
720 
720 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
72s 
725 
725 
725 
727.5 

385 
387.5 
390 
392.5 
395 
397.5 
400 
402.5 
405 
3B2.5 
385 
387.5 
390 
392.5 
395 
397.5 
400 
385 
387.5 
390 
392.5 
387.5 

0.06 . .4126 
4142 

0.09 
4120 

0.05 3628 

0.04 
3700 

0.06 
,0.7 t/- 0.2 3618 

3824 
0.6 +I- 0.2 3708 

3698 
0.6 t/- 0.2 

0.5 t/- 0.2 
3534 

0.04 
3728 

0.05 4226 
4072 

0.9 t/- 0.2 

.!- Soil samples (in an as collcctcd condition) analyzed for R-226 wins a 1Ocr x 10~ NaI(Tl) detector and multi-channel 
‘. analyzer system. On-site Hiddlesex rapid scan technique. 
~‘fhin-aindou Gll detector [Eberline W-210) used at ground surface to determine beta-mm dose rate (1158 CUlld(adlhr). 

#t~ba-ra~ detector ustd for this aeasurement uas a Scr x Scm kI(Tll crystal (Eberlirle SPA-31 on tripod uith 1.25 CA 
” lead side shitldins and digital readout (Eberline Ratemeter Scaler PRS-1). *& 
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TABLE B-19 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc., and Richard Segal Assoc. 

including adjacent Borough Easement 
burmnt of wiatia Levels and b-226 Cencentrationr Follwin, Remedial ktion 

Site Grid CoordiMtts 
North-South Eest-kst 

Ra-226 Soil Concentration 
bCi/r *I- 2-Sisu) 

(See Note 1) 

592.5 410 
592.5 412.5 
592.5 415 
592.5 417.5 
595 407.5 
595 410 
595 412.5 
595 415 
595 417.5 
597.5 405 
597.5 4Q7.5 
597.5 410 
597.5 412.5 
597.5 415 
597.5 417.5 
597.5 420 

"597.5 422.5 
597.5 425 
600 405 
MO 407.5 
600 410 
boo 412.5 
600 -415 
boo 417.5 
boo 420 
boo 422.5 
boo 425 
No 427.5 
600 430 
602.5 400 
b02.5 402.5 
602.5 405 
402.5 407.5 
602.5 410 
602.5 412.5 
602.5 415 
402.5 417.5 
602.5 420 
w.5 422.5 
602.5 425 
602.5 427.5 
m.5 430 

1.1 +I- 0.2 

1.2 tl- 0.2 

0.9 +I- 0.2 

1.0 t/- 0.2 

0.5 +I- 0.3 

1.0 tl- 0.2 

0.7 +I- 0.2 

0.9 +I- 0.2 

1.1 +/- 0.2 

0.7 +I- 0.2 

0.3 +I- 0.2 

0.5 +I- 0.2 

0.05 

0.05 

0.08 

0.05 

0.05 

Bctdama Dose Rate In-situ Ciama-ra~ 
et bound Surface , Intensity et 12 inches 

&ad/hr (See Note 2) IYtl (See Note 3) 
- 

3718 
2514 

0.05 2404 
3718 

0.06 2248 

3106 
2620 

3182 
3594 
2426 

2394 

3190 
5424 
2414 

2344 
4b2b 
4482 
3432 

3494 
2810 

2696 

1- Soil uules (in an as collected condition) analyzed for k-226 using a 1Oca x 1Ocr NaIlll) detector and rulti-chanm 
rnrlvzer system. On-site tliddlrscx rapid scan technique. 

2- Thin-uindou Gil detector (Eberline IF’-2101 used at wound surface to determine beto-mma dose rate (1158 cpII/*dlil 
3- Gama-ray detector used for this measurement was a 5cr x 5cr Nal(l1) crystal (Eberline SW3) on tripod uith 1.25 

lead side shielding and digital readout (Eberline Ratemtcr Scaler PRS-1). 
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TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc., and Richard Segal Assoc. 

including adjacent Borough Easement 
Heasureunt of Radiation levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East++ 

602.5 
602.5 
602.5 
605 
605 
605 
605 
605 
605 
405 
605 
605 
605 
605 
605 
605 
605 
605 
605 
tab 
607.5 
607.5 
607.5 
607.5 
407.5 
407.5 
607.5 
607.5 
607.5 
607.5 
607.5 
607.5 
607.5 
407.5 
607.5 
407.5 
607.5 
607.5 
607.5 
610 
610 
610 

Ra-226 Soil Concentration Beta-Sam Dose Rate In-situ Gima-ray 
MM9 +/- 2-Sisul at Ground Swfoce Intensity at 12 inches 

(See Note 11 &kdfhr (See Note 21 CR4 (See Note 3) -e---c . - I_- -- 
432.5 
435 
437.5 
400 
402.5 
405 
407.5 
410 .i 
415 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 - 
416 
397.5 
400 
402.5 
405 
407.5 
410 
412.5 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
395 
397.5 
400 

. 0.3 tt- 0.2 

0.3 tt- 0.1 

0.05 

0.06 
0.07 
0.05 

2832 
3912 
3092 
4324 
4110 
3772 
3882 
4254 
4742 
3572 

0.06 

0.06 

0.08 

0.08 

0.5 +i- 0.2 
0.9 tf- 0.1 

0.4 +I- 0.2 

1.1 +/- 0.2 

0.7 +I- 0.2 

0.6 +I- 0.2 

0.8 +I- 0.2 

0.4 +I- 0.2 

0.8 +I- 0.2 

1.0 +I- 0.2 

0.8 +I- 0.2 

3512 
3756 
3534 
3676 
4192 

0.06 
4102 
4164 
3512 
3370 
3774 
4032 
395a 

3326 
3442 

0.06 

3226 
2874 
3036 
3110 
3494 
4254 
4090 
3294 
4228 
4374 

‘*soiT sawles Iin an as collected condition) analvred for Ra-226 using a 10~ x 1Ocr NaI(TI) detector and multi-channel 
‘iuTYzer svster. On-site Hiddlesex rapid scan technique. 

indw Ul detector (Ebcrline I+210) used at ground surface to determine beta-s- dose rate (1158 CFYJuRadJhr). 
-ray detector used for this wasurewnt uas a 5cr x 5cm NaI(T1) crystal (Eberline W-3) on tripod uith 1.25 CII! 

cod side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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Site Grid bordinates 
North-South. East-kst 

610 
610 
610 
610 
610 
b10 
610 
b10 
610 
610 
610 
610 
610 
610 
610 
b10 
610 
b10 
610 
610 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
b12.5 
b12.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 
612.5 

402.5 
405 
407.5 
410 
413 
420 
422.5 
425 
427.5 .’ 
430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
395 
397.5 
400 
402.5 
405 
407.5 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
460 

Ra-226 Soil Concentration 
(rCi/g +I- 2-Sim) 

(See Note 1) 

1.0 tl- 0.2 

Deta-Gma Dose Rate In-situ Gama-ray 
at Ground Surface Intensity at 12 inches 

mRad/hr (See Note 2) CPH (See Note 3) 

0.08 

0.05 
0.05 
0.06 

0.06 

0.06 

0.04 

0.04 

0.04 

0.09 

0.05 

0.5 t/- 0.2 

1.3 +/- 0.2 

0.6 tt- 0.2 
0.6 +I- 0.3 

1.5 +I- 0.2 * 

2.2 *I- 0.2 

1.5 +/- 0.2 

0.6 +I- 0.2 

0.5 +/- 0.2 

0.5 ti- 0.1 

4036 
4412 
4120 
5128 
3744 
3176 

3524 
3472 

4334 
4078 

4252 
3562 
4094 
4218 
3710 

3578 
3738 
3914 
3454 
3966 

3278 
3248 
3266 

3584 
3758 
3962 
4396 

- 

l- Soil samPIes (in an as collected condition) analyzed for Ra-226 using a l&r x 1Ocr NaI(T1) detector and Bultiecw 
anaher system. On-site fliddlesex rapid scan technique. 

2- l’hin-aindou @ ! detector (Dherliue w-210) used at ground surface to determine heta-gama dose rate (1158 @Dl*dn 
3- W-ray detector used for this wasurewnt y1s a 5ca x 5ca NaI(T\) crystal (Eberline W-3) on tripod rith lmTj t 

lead side shielding and digital readout (Eherliue Rate&w Scaler PRS-1). 
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‘TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc., and Richard Segal Assoc . 

including adjacent Borough Easement 

Heasurment of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

Ra-226 Soil Concentration 
l&i/9 +I- 2-Sirba) 

(See Mote I) 
- 

612.5 4b2.5 615 392.5 
615 395 
615 400 
615 402.5 
615 405 
615 410 
615 425 
615 427.5 
615 430 
615 432.5 
615 435 
615 437.5 
615 440 
615 442.5 
615 445 
615 447.5 
615 450 
615 452.5 
615 455 
615 457.5 
615 460 
615 462.5 __ 
615 465 
615 4b7.5 
617.5 390 
617.5 392.5 
617.5 W’J 
617.5 397.5 
617.5 400 
617.5 402.5 
617.5 406 
617.5 427.5 
617.5 430 
617.5 432.5 
617.5 435 
617.5 437.5 
617.5 440 
617.5 442.5 
617.5 445 
617.5 447.5 
617.5 450 

0.6 +I- 0.2 

Beta-Gama Dose Rate In-situ Gum-ray 
at Ground Surface Intensity at 12 inches 

tiad/hr WC Note 2) CPH See Note 3) 

0.04 
0.05 

0.07 
0.05 
0.06 

0.05 

0.06 

0.1 

0.06 

0.05 

0.07 

0.05 

0.9 +t- 0.2 

0.7 +I- 0.2 

1.2 +I- 0.2 
0.3 +/- 0.2 
0.3 +t- 0.2 

0.5 +/- 0.1 

0.9 +/- 0.2 

1.4 +I- 0.3 

2.7 +I- 0.2 

0.06 

3852 
4162 
34a2 
3226 
3112 
3348 
3514 
3810 

3198 
3186 
3014 
3024 
3728 
3644 
4218 
wt 
4126 
4372 
3502 

4M8 
4144 
3572 
3372 

,kGil sawles (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr NaIUll detector l d multi-channel 
er system. On-site Hiddltsex rapid scan technique. 
indou IY detector (Ebcrline W-210) used at ground surface to determine beta-mm dose rate (11% CPH/&ad/hr). 
ray detector used for this masurement y;1s a 5ca x Sci NaI(71) crvktal (Eberline SPA-31 on tripod uith 1.25 CD 

ad side shielding and digital readout (Eberline Ratemeter Scaler FRS-1). 
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TABLE B-19 (continued) 

Parcel No. .22 own&j ky-~@nns~Gorg., Paul.Goldman, Inc.. and 
Richard C$gal. .Ask$.* lwluding adjac&t. Borough’ Easement 

Heasurmnt of Rdirtion Levels aud Ra-22b Concentrations Follwinu Remedial ktion 

Site Grid Coordiuates 
North-South’ East-kst 

617.5 452.5 
617.5 455 
617.5 457.5 
617.5 460 
617.5 462.5 
617.5 4&s 
617.5 167.5 
617.5 410 
617.5 472.5 3 
620 387.5 
620 390 
620 392.5 
b20 395 
620 397.5 
620 400 
620 430 
620 432.5 
620 435 
620 437.5 
620 440 
620 442.5 
620 445 
b20 447.5 
620 450 
620 452.5 
620 455 
620 457.5 
620 460 
620 4b2.5 
620 465 
620 467.5 
620 470 
620 472.5 
620 475 
620 477.5 
620 180 
621 403 
622.5 385 
622.5 387.5 
622.5 390 
622.5 392.5 
622.5 395 

Ra-22b Soil Concentration Beta-hma Dose Rate In-situ &ma-ray 
(&i/9 +I- 2-SimaI at Ground Surface Inttnsitr at 12 inches 

(See Note 11 &ad/hr (Stt Nott 21 C?H (See Note 31 

0.7 tt- 0.2 

0.6 t/- 0.1 

0.b tf- 0.2 

0.9 +I- 0.1 

0.3 +/- 0.1 

0.05 

0.04 

0.08 
0.04 

0.05 

0.06 

0.06 

0.05 

0.08 

0.08 

0.04 

0.07 

0.06 

0.7 +/- 0.2 

1.9 +I- 0.3 

1.6 +I- 0.2 

0.05 
0.06 

3432 
3524 
3626 
4298 
3252 
4214 
3676 

2976 

3108 

349G 

3782 
3402 
3436 
4702 
3916 

4318 

.+A 

1 

Cd 

b 

* 

d 

‘4 

‘3 

P 

!*! 

,.i 

h 

l- Soil saults (in au as collected condition) aualvted for Ra-226 usins a 1Ocm x 1Ocu NaIfTll detector aud multi-c 
analyzer svster. On-site Hiddlesex ruid scan technique. 

2- lhin-uindou Gil detector Eherlint W-2101 used at ground surface to determine hetajuw dose rate (II58 W3kd’ 
3- &ma-ray detector used for this wasureuent uas a 5cr x 5cu NaIUll crystal Kherline SPA-31 on tripod with ~25 

lead side shielding aud digital readout (Eherline Ratemeter Scaler PRS-11. 
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TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp.. Paul Goldman, Inc.. and Richard Segal ASSOC. 

including adjacent Borough Easement 

lksurewnt of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid Coordinates 
North-South East-kst 

--- 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
622.5 
b22.5 
622.5 
622.5 
622.5 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
brj 
62727.5 
627.5 
627.5 
627.5 
627.5 
627.5 
627.5 

397.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
460 
462.5 
465 
467.5 
470 
472.5 
475 
477.5 
3s 
387.5 
390 
392.5 
3% 
397.5 
400 
452.5 
455 
457.5 
4b0 
462.5 
465 
467.5 
470 
472.5 
4T5 
477.5 
382.5 
385 
37.5 
390 
392.5 
457.5 
460 

k-226 Soi\ Concentration 
bCi/s t/- 2-Sisd 

(See Nott 11 
- 

0.4 +/- 0.3 

0.7 t/- 0.2 

0.7 tt- 0.2 

0.7 +I- 0.2 

3.4 tt- 0.3 

2.1 +I- 0.2 

0.6 +/- 0.2 

0.3 t/- 0.1 

0.5 +/- 0.2 

0.4 tl- 0.2 

0.8 +/- 0.3 

0.7 +I- 0.2 

0.4 tl- 0.2 
0.8 +/- 0.2 

Beta-Sam Dose Rate 
at Ground Surface 

rRad/hr (Set Note 2) 
---- 

0.07 

0.05 

0.07 

0.05 

0.05 

0.05 , 

0. I5 

0.05 

0.05 

In-situ Gama-ray 
Intensity at 12 inches 

CPH (Set Note 3) 

4132 
3020 
3296 

3478 
4730 

4552 
4378 
3414 
3216 
3196 
2992 
3790 
3572 
3So4 
37% 
3802 
4044 
4002 
3414 
3944 
2928 
3233 
3172 
4216 

5114 
4732 
3544 
3428 
3102 

3566 
4390 
3598 
3452 
3870 
4128 
3118 
3310 

I- Soil swles (in an as collected condition) analyzed for k-226 using a IOcr x 1Ocr NaII;Tll detector and rul ti-channel 
analyzer suster. On-site lliddlesex rapid scan technique. 

2- Thinrindou G?l detector IEberline W-210) used at wound surface to determine beta-sama dose rate (1158 CRlhRadlhr). 
3- Gama-ray detector used for this wasurewnt ws a 5cr x 5cr Rl(T1) crystal (Eberline SPA-31 on tripod rith 1.25 cm 

lead side shielding and digital readout (Eberline Ratewter Scaler PRS-1). 
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TABLE B-19 (continued) 

Parcel No. 22 owned by Adams Corp., Paul Goldman. Inc., and Richard Segal ASSOC. 
including adjacent Borough Easement 

Heasurmnt of Radiation Levtls and Ra-226 Conctntratiru Foll~ins Remedial iktion 

Site Grid Coordinatts 
Worth-South' East-krt 

121-226 Soil Concentration 
bCi/r t/- 2-5ima) 

Gte Nott 1) 

Bcta-Gama Dose Rate 
at Found Surfact 

Ad/hr IStt Note 2) 

In-situ @ma-ray 
Inttnsitv rt 12 in&r 

C?N (Ste Nott 3) 

067 +I- 0.2 

0.6 t'- 0.2 

0.8 t/- 0.2 
0.6 tl- 0.2 

627.5 
627.5 
627.3 
627.5 3730 

- 627.5 3766 
629 0.04 3762 
630 0.13 
-430 
630 0.07 
630 
630 0.05 4258 
4% 
630 0.03 3124 
630 3108 
630 0.04 
630 
630 0.04 3784 
630 
m.5 I.2 tr- 0.3 4344 
632.5 4404 
632.5 0.9 +/- 0.2 
632.5 3710 
632.5 0.8 t/- 0.3 5108 
632.5 I.2 +I- 0.2 0.06 4184 
632.5 0.4 t/- 0.2 
632.5 3816 
635 0.05 3714 
635 4198 
635 0.06 3758 
635 
635 0.06 4052 
635 0.00 5944 
636 0.6 +I- 0.2 0.05 4276 
637.5 4594 
637.5 1.5 +I- 0.3 4646 
637.5 
637.5 0.9 tr- 0.2 
a9 0.9 t/- 0.2 0.05 
640 4366 
640 0.06 4122 
640 
640 0.04 4574 

1- Soil stwles (in au as collected condition) l ualntd for h-226 usim a IOcr x 1Ocr NaIITl) detector and Wlti-cWwi 
analvztr susteu. On-site Hiddltsex rapid scan technique. 

2- Thin-uindou @I dtttctor (Ebwliue lf-210) used at wound surface to dttenint beta-s- dose rate 11158 @?l’Jkd’ 
3- W-ray dtttctor used for this nasurtment y1s a 5cm x 5cm NaI(Tl1 crystal (Eberline SW-31 on tripod with 1*25 

lead side shielding and disital rtadout IEberline Ratercter Scaler PRS-11. 

4bi.5 
465 
467.5 
470 
472.5 
396 
380 
382.5 
305 :i 
387.5 
390 
457.5 
460 
462.5 
465 
467.5 
470 
472.5 
377.5 
380 
382.5 
385 
387.5 
393 
467.5 
470 
375 
377.5 
380 
32.5 
305 
470 
390 
375 
377.5 
300 
382.5 
386 
372.5 
375 
327.5 
300 
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TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc., and Richard Segnl Assoc. 

including adjacent Borough Easement 

Heasurement of Radiation Levels and lb-226 Concentrations Folbuine Reualal wlon 

Site Grid CoordiMtes 
North-South East-West 

Ra-226 Soil Cfmcentrrtion 
(Ki/9 +/- 2-Sissal 

(See Note 1) 

b42.5 
b42.5 
642.5 
M2.5 
642.5 
M3.5 
MS 
645 
645 
64s 
645 
647.5 
647.5 
b47.5 
b47.5 
b47.5 
b47.5 
650 
650 
&3 
&so 
b51 
b52.5 
652.5 
652.5 
652.5 
b55 
655 
655 
655 
b55 
6.55 
651.5 
b57.5 
657.5 
b57.5 
657.5 
658.5 
660 
6&o 
WJ 
6&l 

_ - 

370 
372.5 
375 
377.5 
380 
383 
367.5 
370 
372.5 
375 
377.5 
365 
367.5 
370 
372.5 
375 
380 
3b5 
367.5 
370 
372.5 
377 
362.5 
3b5 
3b7.5 
370 
360 
342.5 
365 
367.5 
370 
373.5 
357.5 
360 
362.5 
3b5 
3b7.5 
370.5 
355 
357.5 
3M) 
362.5 

1.5 +I- 0.3 

0.8 +I- 0.2 

0.9 +/- 0.2 

1.3 +I- 0.2 

0.5 +I- 0.2 

0.7 +I- 0.2 

1.0 +I- 0.2 
1.3 +I- 0.2 

1.0 +I- 0.2 

0.4 +/- 0.2 
1.2 +/- 0.2 

0.7 +t- 0.2 

0.7 +I- 0.2 
1.0 +/- 0.2 

8eta-Oama Dose Rate 
at Ground Surface 

iRad/hr (See Note 2) 

0.07 

0.06 

0.06 

0.04 
0.07 

0.04 

0.05 

0.04 

0.07 

0.11 
0.05 

In-ri tu &ma-rav 
Intensity at 12 inches 

CPM (See Note 3) 

k8 
391b 
4142 
4214 
b516 
4392 
4294 

3462 
4372 
5238 
4438 
4118 
3920 
4332 
4410 
3834 
4164 

4120 
4408 
428b 
4586 
4454 
4240 
4702 

3574 
3944 
4528 
7b92 
4216 
4850 
3408 
3902 
4322 

--I-- 

:,1-%1 saulcs (in art as collected condition) analyzed for Ra-226 urins a 10~ x 10~ NaIITl) detector and l ulti-channel 
.’ WAlrzer system. On-site Niddlerex rapid scan technique. 

% Thin-uindou UI detector (Eberline W-210) used at ground surface to deterrine beta-sama dose rate (ii58 CPn/Stad/hr). 
‘f3- k-ray detec tor used for this measurement ws a 5cr x 5cr NaI(T1) crystal (Ebrrline SPA-3) on tripod with 1.25 cn 

\ead side shielding and digital readout (Eberline Ratemeter Scaler F’RS-1). . r 
e8 of 10 
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, TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc.. and Richard Segal ASSOC. 

including adjacent Borough Easement 

?learurmnt of Radiation Levels and Ra-226 Concentrations Follauim Remedial  ktion 

Site Grid Coordinates 
North-South' East-Uest 

660 365 
660 500 
660 502.5 
bM 505 
660 507.5 
bbo 510 
660 512.5 
-662.5 352.5 
662.5 355 
662.5 357.5 
662.5 360 
642.5 362.5 
662.5 367.5 
665 252.5 
665 355 
665 357.5 
665 360 
665 362.5 
666 364.5 
667.5 350 
667.5 352.5 
bb7.5 355 
467.5 357.5 
667.5 360 
670 347.5 
670 350 
670 352.5 
670 356 
670 357.5 
670 362 
672.5 345 
672.5 347.5 
672.5 350 
672.5 352.5 
672.5 355 
673.5 358 
675 342.5 
675 345 
675 347.5 
675 350 
675 352.5 
675 355 

R-226 Soil Concentration 
Hi/r +/- 2Sism) 

(See Note 1) 

Beta-Sam Dose Rate 
at Ground Surface 

drdlhr (See Me  2) 

In-situ k-ray 
Intensity at 12 inches 

W N  (See Note 3) 

0.6 +I- 0.2 

0.6 +/- 0.2 

0.7 +I- 0.2 
0.8 +I- 0.2 

0.8 +/- 0.2 

1.1 +/- 0.2 

0.6 +I- 0.2 

0.6 +/- 0.2 

0.8 +I- 0.2 

0.7 +f- 0.2 

0.7 +I- 0.2 

0.09 
0.05 

0.06 

0.06 

0.08 

0.04 

0.05 

0.07 

0.07 

0.04 

0.06 

0.04 

0.05 

0.05 

0. lb 

2n4 
2524 

4696 
4214 

3454 
3722 
4248 

4212 
4294 
a70 

4126 
4M2 
3310 
3814 
4138 
4344 

, 4510 

4356 
3672 
3624 
4130 
4454 

l- % il saules (in ah as collected condition) l na)yzed for Ra-226 using a  10~ x  10~ MaI( detector and rult i-CmM1 
aua)Yrer system. On-site Hiddlerex rapid scan technique. 

2- Thinrindor Ul detector (Eberline tP-210) used at ground surface to determine beta-s- dose rate (1158 tMlRad/br)~ 
3- Gama-rw detector used for this nasureuat y15 a kr x  5cu MaI( crystal [E&line Sp&3) on tripod with 1.25 ca 

lead side shielding and digital readout (Eber)ine Ratemeter Scaler pRs-1). 

Page 9 of 10 
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TABLE B-19 (continued) 
Parcel No. 22 owned by Adams Corp., Paul Goldman, Inc., and Richard Segal Assoc. 

including adjacent Borough Easement 

Heasureunt of Radiation Levels ma t&-z& mcentratlons rollownr IWIO~ HLIIUII 

Site Grid Coordinates 
North-South East-West 

4n.s 342.5 
677.5 345 
677.5 347.5 
677.5 350 
677.5 352.5 
bn.5 355 

Ra-226 Soil Concentration Beta-Gama Dose Rate 
(&i/9 +/-~P-Siyu) at Ground Surface 

(See Note I1 Madlhr (See Note 2) 

0.7 +I- 0.2 

0.9 +I- 0.3 

0.5 +/- 0.2 
0.9 +I- 0.2 0.05 

In-situ Gamma-ray 
Intensity at 12 inches 

CPM (See Note 3) 

4170 
4342 
4214 
4lbI? 

------a 

!%I sawlet (in an as collected~condition) analyzed for h-226 using a 10~~ x lOcr44aIITl) detector and multi-channel 
‘.!analuter system. On-site lliddlesex rapid scan technique. 

K&nrindou Gil detector (Eberline W-210) used at wound surface to determine b&saw dose rate (1158 CPWlAadlhrl. 
hia&Qa -ray detector used for this measurement ~5 a 50 x 5cr NakI~Tl) crystal (Ebcrline SPA-31 on tripod with 1.25 cm 

Wside shielding and digital readout (Eberline Rattwter Scaler m-1). 

10 of 10 
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TABLE B-20 
Parcel No. 22a owned by Adams Corp.. Paul Goldman, Inc., and Richard Segal ASSOC. 

including adjacent Borough Easement 

Measurmnt of Radiation Levels and Ra-226 Concentrations Follouim Reuedial Action 

Site Grid Qordioatrs 
WorthSouth East+& 

R-226 Soil Concentration 
Hi/r t/- 2-Sisuat 

see Idote 1) 

595 420 
595 422.5 
59s 425 
597.5 427.5 0.8 tI- 0.2 
597.5 430 
MO 432.5 
6m 435 
'600 437.5 
MO. #o pi 
602.5 440 

Beta-Oama Dose Rate In-situ Sam-ray 
at Sround Surface Intensitr at 12 inches 

&td/hr (See Rote 2) CfTl (See Rote 3) 
-- 

0.02 
3042 

0.03 
2190 
3124 
3478 

0.06 3194 
4102 
2944 
4014 

0.04 
0.04 

I- Soil samuler (in ao as collected condition) analyzed for 133-226 usins a iOcr x 1Ocr Nal(Tl) detector and l uw 
l nalYZtr srstem. On-site Riddlesex rapid scan technique. 

2- fhiu-uindov On detector (Eberline W-210) used at ground surface to deterrihe beta-s- dose rate (1158 mfrFkd 
3- Oam&rav detector used for this ueasureunt uas a 5cr x 5m RaIUl) crystal (Eberline SPCI-3) on tripod uith lo* 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
Page 1 of 1 
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TABLE. 8-21 
Parcel No. 23 owed bv Wood Industries, Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-I&t 

Ra-226 Soil Concentration 
Mi/r t/- 2-Sigma) 

(See Note 1) 

Beta-Oama Dose Rate In-situ Gama-ray 
at Ground Surface Intensity at 12 inches 

dad/hr (See Note 2) Cf4 (See Note 3) 

675 710 
675 712.5 
675 715 
675 717.5 
bn.2 530 
bn.5 477.5 
677.5 480 
677.5 482.5 
477.5 485 
677.5 487.5 
677.5 490 
677.5 492.5 
677.5 495 
bn.5 497.5 
(in.5 500 
677.5 502.5 
677.5 505 
677.5 507.5 
677.5 510 
bn.5 512.5 
677.5 515 
677.5 517.5 
6n.5 S20 
680 472.5 
686 475 
680 4n.5 
680 480 
b80 432.5 
680 485 
480 487.5 
680 490 
680 492.5 
b80 495 
680 497.S 
6&l 500 
680 502.5 
680 50s 
680 507.5 
680 510 
#Cl 512.5 
680 51s 
680 517.5 

0.7 +I- 0.2 

0.05 

0.04 

,; 0.2 t/- 0.2 

1.1 tl- 0.2 

1.0 t/- 0.2 

0.3 +I- 0.2 

0.7 t/- 0.2 

0.6 tI- 0.2 

1.3 tt- 0.2 

0.6 tl- 0.2 

0.04 

0.06 

0.07 

0.05 

0.03 

0.05 

0.07 

0.07 

0.04 

2796 

2662 
2966 
3126 
3314 
3110 
3296 
3448 

3172 
3394 

3614 

3268 

3096 
3474 
3153 

3118 
3592 

3378 
3240 
3276 
3166 

l- so’1 1 sawles (in an as collected condition) analyzed for k-226 using a l&r x  10~ NaI(71) detector and multi-channel 
@ ‘,ahalvzer system. On-site Hiddlestx rapid scan technique. 
~~fhin-aindou Ul detector (Ebcrline W-210) used at wound surface to determine beta-s- dose rate (1158 CPH/rRad/hr). 

.hma -ray 
’ 

detector used for this measurement aas a 5cr x  Scr RIUl) crystal (Eberline SW-3) on tripod uith’ 1.25 ca 
!ead side shielding and digital readout (Eberlinc Ratemoter Scaler PRS-1). 1 
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TABLE B-21 (continued) 

Parcel No. 23 mued )u Need ladustrier~ Inc. 

lleasurmnt of Radiation Levels and Ra-p4 Concentrations Follouim Remedial ktion 

Site Grid Coordinates 
North-South East-Rest 

Ra-2% Sell Concentration Beta* Dese Rate In-situ Gama-ray 
bCi/r t/- 2-Sims) at Ground Surface Intensity at 12 inches 

(See Rote 1) &ad/hr (See Rote 2) CPM (See Note 3) 

680 520 
680 522.5 
680 525 
680 527.5 
bm 530 
680 s32.5 

‘80 535 
680 537.5 
680 540 

-680 542.5 I 
b80 545 
680 547.5 
680 550 
680 552.5 
680 555 
680 557.5 
680 560 
680 562.5 
683 565 
680 567.5 
680 570 
680 572.5 
680 5% 
680 577.5 
680 58G 
680 982.5 
680 585 
b80 5G7.5 
680 590 
680 592.5 
680 595 
b80 597.5 
680 600 
680 602.5 
6a 605 
ba 6G7.5 
680 692.5 
680 6% 
680 697.5 
680 700 
680 702.5 
680 705 

0.06 

0.05 

0.03 

0.05 

0.06 

0.06 

0.07 

0.05 

0.03 

0.05 

0.05 

0.05 

0.04 

0.06 

0.04 

0.05 

0.03 

0.01 

0.03 

0.04 

0.05 

3166 
3372 

3474 
3214 
3294 
3242 

3096 
3334 
3270 

3442 
3318 
3432 

3700 
3376 
3244 
3432 
3118 
3590 

3472 
3180 

l- Soil sautes (in an as collected condition) gnalngd for R-226 using l l&r x lb kl(T1) dgtgctor and multi-Cwl 
analner susta. On-site Riddlesex rapid scan technique. 

2- Thirmindom Gn detector (Eberling If-210) used ;rt ground surface to determing b&e dose rate (11% UW*dl~)S 
3- Gama-ray detector used for this wasurennt uas a SCB x 5cr kl(Tl) crystal (Wrling 94-3) on tripod pith 1.25 o :- 

lead siee shielding and digital readout Kberline Rteeeter Scaler PRS-1). 
1 c 

i z! 
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TABLE B-21 (continued) 

Parcel No. 23 owned by Uoed lndustriesv Inc. 

Heasurement of Radiation Levels and Ra-226 kncentrations Folloaino Remedial Action 

Site Grid Coordinates 
North-South East-Nest 

k-224 Soil Concentration 
Nil9 +/- 2-Siou) 

(See Note 1) 

680 707.5 : 
680 710 
680 712.5 
680 715 
680 717.5 
680 720 
682.5 470 
682.5 472.5 
6S2.5 475 . 
682.5 477.5 
682.5 480 
682.5 482.5 
682.5 485 
682.5 187.5 
682.5 490 
682.5 492.5 
682.5 4% 
682.5 497.5 
682.5 500 
682.5 502.5 
682.5 505 
682.5 507.5 
682.5 510 ._. 
682.5 512.5 
682.5 515 
682.5 517.5 
682.5 520 
682.5 522.5 
682.5 525 
6S2.5 527.5 
682.5 530 
682.5 532.5 
682.5 535 
682.5 537.5 
682.5 540 
682.5 542.5 
682.5 545 
682.5 547.5 
682.5 550 
682.5 552.5 
682.5 555 
682.5 S57.S 

0.7 t/- 0.2 

0.3 t/- 0.2 

0.4 +I- 0.2 

0.6 t/- 0.3 

0.3 t/- 0.2 

0.9 +I- 0.2 

0.6 tl- 0.2 

0.8 tl- 0.2 

1.1 t/- 0.2 

1.1 t/- 0.2 

0.5 t/- 0.2 

0.8 +I- 0.2 

0.9 tf- 0.2 

0.8 +I- 0.2 

0.8 +I- 0.2 

1.2 t/- 0.2 

0.4 +I- 0.2 

4.3 +I- 0.4 

BetaGuu Dose fkte In-situ Gama-ray 
at Ground Surface 

rR;ld/hr Gee Note 2) 
Intensity at 12 inches 

CRI (See Note 3) 

0.05 
3648 

0.01 3184 
2540 

0.06 2966 
3094 
3138 
3304 
3078 

3062 
3278 
3254 
3378 
3166 
3526 
3434 

3264 
3296 
3628 

3174 
3472 
3312 

3332 
3392 
3182 
3420 
3396 

3546 

3570 
3492 

-mm-- 

& Ml sawler (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Ocm Nal(TI) detector and rulti-channel 
” Ualrter svster. On-site Hiddlesex rapid scan technique. 
‘b-mih-uindou Gn detector Kberline W-210) used at wound surface to deterwine betr-ooma dose rate (1158 C?WaRad/hrI. 
$ h- ray detector used for this measurewnt WI a 5cr x 5cm NaI(TI) crystal (Eberline WI-31 on tripod with 1.25 CD 
5. lead side shielding and digital readout (Eberline Ratereter Scaler PRS-1). 

e 3 of 21 
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TABLE B-21 (continued) 

Parcel Ro. 23 ouned )r Reed Industries, fat. 

hsurement of Radiation Levels and Ra-226 Concentrations Follewim R&dial fiction 

Site Grid Ceordinatts 
North-Seuth Eastart 

Rw226 Soil Ceuceutration Bttlldrrr Dose Rate In-situ Gama-rau 

(rCi/r +/- 2-sisd at Ground Surface Intensity at 12 inches 
(See Note 11 &ad/hr (See Nete 2) cpI( (See Note 3) 

682.5 
682.5 
h82.5 
682.5 
685 
685 

E 
bB 
6m 
685 
68s 
685 
685 
685 
#5 
685 
685 
685 
685 
68s 
685 
685 
68s 
b85 
685 
685 
685 
685 

‘I85 
685 
685 
685 
685 
685 
685 
b85 
685 
685 
685 
685 
685 

560 
w.5 
590 
592.5 
467.3 
470 
472.5 
475 
477.5 
480 .’ 
482.5 
485 
487.5 
490 
492.5 
4% 
497.5 
Jo0 
502.5 
505 
507.5 
510 
5125 
51s 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
53s 
537.5 
540 
542.5 
545 
547.5 
550 
552.5 
555 
557.5 
560 

2.8 tt- 0.3 

0.4 t/- 0.2 

0.04 

0.05 

0.04 

0.06 

0.04 

0.03 

0.06 

0.07 

0.04 

0.06 

0.06 

0.03 

0.05 

0.04 

O.oJ 

0.05 

0.05 

0.04 

0.04 

3490 
3374 

3178 
3496 

3430 
3156 

3190 

3156 

3596 
3452 

l- Soil sawles (in aa as collected condition) analyzed for Ra-226 using a loa x lh Ral(T\) detector and wlti-ChmM1 

aaalner rrsteu. On-site Niddlesex mid scan technique. 
2- lhin-uindou GM detector (Eberline tP-210) used at rreund surface to deterline beta-eama dose rate (115S CPn/Jkdlhr)i y, 
3- W-ray detector used for this ueasurewnt ws a 5m x 5ca Nal(fl) crystal (Wrline SpI)-3) en tripod uith 1.25 Ca '" 

lead side shieldinu and disital readout Kberline R&eueter Scaler pRs-1). :r, '3 
c* 
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TABLE 8-2’1 (continued) 
Parcel No. 23 owned br bbod Indurtricsr Inc. 

kasurercnt of Radiation Levels and k-226 Concentrations Follwine Remedial Action 

Site Grid Coordinates 
Worth-South Eastikst 

685 562.5 
685 590 
685 692.5 
685 720 
685 722.5 
687.5 db!i 
687.5 467.5 
687.5 470 
687.5 472.5 
687.5 475 
687.5 477.5 
687.5 480 
687.5 482.5 
bS7.5 185 
687.5 187.5 
687.5 490 
bG7.5 492.5 
687.5 4% 
687.5 497.5 
487.5 500 
687.5 502.5 
667.5 505 
bS7.5 507.5 
687.5 510 
687.5 512.5 
687.5 515 
4G7.5 517.5 
687.5 520 
bG7.5 522.5 
687.5 525 
687.5 527.5 
687.5 530 
bS7.5 532.5 
687.5 535 
687.5 537.5 
687.5 540 
687.5 542.5 
687.5 545 
bS7.5 547.5 
687.5 550 
687.5 552.5 
687.5 555 

k-226 Soil Concentration 
(&i/r t/- PSim) 

(See Note 11 

1.0 +/- 0.2 

0.7 t/- 0.2 

0.7 +I- 0.2 

0.9 +I- 0.2 

0.8 +I- 0.2 

1.1 t/- 0.2 

0.2 t/- 0.2 

0.7 tt- 0.2 

0.0 tt- 0.2 

1.6 ti- 0.2 

1.2 +I- 0.2 

0.5 +I- 0.2 

0.7 tf- 0.2 

1.9 t/- 0.3 

1.1 +/- 0.2 

0.3 t/- 0.2 

0.9 t/- 0.2 

0.8 t/- 0.2 

ktr+ama Gore Rate In-situ Gama-ray 
at Ground Surface fntensitr at 12 inches 

&ad/hr lSee Rote 2) CRI (Ste Nott 3) 

3454 

3978 
0.04 3010 

3110 
3146 

3440 
3190 
3214 

3428 
3438 
3452 
3244 
3532 

3162 

3306 
3456 

3276 
3248 

3418 
3324 
3310 
3770 
w2 

:I- Soil maples (in an as collected condition) analyzed for R-226 urine a 1Ocr x 1Ocu NaI(Tl) detector and multi-channel 
aaalvter srster. On-site Riddlesex rapid scan technique. 

*.$ me m-uindou @I detector (Ebcrline tP-210) used at wound surface to dcttnine beta-am dose rate (1158 CPHlrkadlhrI. 
g- Gum- ray detector used for this measurement was a 5cr x 5cm NaItTl) crystal (Ebcrlinc SPA-31 on tripod with 1.25 CR 
‘1,. lead side shieldins and digital readout (Ebcrlinc Ratemeter Scaler PRS-11. ‘i$.’ 
$&e 5 of 21 
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TABLE B-21 (continued) 

Parcel No. 23 emed )r Mead Indostriesl Inc. 

kasurement of Radiation Levels and Ra-226 Concentrations Follouine Remedial Action 

Site Sri4 Coordinates 
North-South EastYtst 

557.5 
560 
460 
462.5 
4a 
467.5 
470 
472.5 
475 
477.5 
180 
182.5 
485 
181.5 
490 
492.5 
4% 
497.5 
500 
502.5 
505 
507.5 
510 
512~5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
552.5 
555 
557.5 
560 

1.0 tf- 0.3 

In-situ Gama-r~~ 
Intensity at 12 inches 

CM (See Mote 3) 

3818 

3172 

3342 
3196 
3270 

314a 
3224 
3144 

3244 
3078 
3416 
3592 

687.5 
b87.5 al 
690 0.05 -a 
690 4N 
690 0.05 sll 
690 vvll 
690 0.04 4 690 
.bm 0.07 ,a 
690 d 
690 0.05 w 
690 ya 

,690 0.04 sll 
690 
690 0.05 
690 
690 0.05 
690 
b#) 0.05 d 
690 ..A4 
690 0.06 p.4 
690 
690 0.06 + 
690 
690 0.04 
690 
brn 0.04 
690 
690 0.05 
b?O 
690 0.04 
690 
690 0.04 
690 
690 0.05 
690 
690 0.05 
690 
b9Q 
690 0.04 
690 
690 0.06 

I- Soil samples (in au as collected condition) analyzed for Ra-226 usino a 1Ocu x 10~ NaI(T1) detector and multi-chasu) 
analyzer system. On-site Niddlesex rapid scan technique. 

2- Thinrindom SH detector (E&line W-210) used at wound surface to determine ktaurw dose rate (1158 [Xn/&dlhr)* 
3- G&ma-ray detector used for this measurement ms a Scr x 5cm W(I)) crystal (aerline SpA-3) on tripod mith 1.25 0 

lead side shieldins and dirital readout (Eher)ine Rate&w Scaler m-1). 

3534 

3974 
3700 
4224 

3444 
4504 

3452 
3296 
324b 
3474 
3276 

3496 

lk-224 Soil Concentrat ion B9ta-Gam Gore Rate 
bCi/r +I- 2-Sisma) at Qround Surface 

(See tbte 1) drdlhr (See Mote 2) 

i 
tr 

1 

II 
1 
.T 

‘1 

II 

t 
/ 

r 
j, 
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TABLE B-21 (continued) 
Parcel No. 23 ounod br Nood Industriesc Inc. 

?!easurmnt of Rildiation Levels and h-226 Concentrations Follwine Remedial ktion 

Site Grid Coordinates 
North-South East-kst 

b9Q 5b2.5 
690 707.5 
690 710 
690 712.5 
690 715 
690 717.5 
690 720 
690 722.5 
6% 725 
692.5 455 
692.5 457.5 
692.5 460 
692.5 4b2.5 
692.5 465 
692.5 4b7.5 
692.5 470 
692.5 472.5 
692.5 475 
692.5 477.5 
692.5 480 
692.5 482.5 
692.5 485 
b92.5 487.5 
692.5 490 
692.5 492.5 
692.5 4% 
692.5 497.5 
692.5 m 
692.5 502.5 
692.5 505 
692.5 507.5 
652.5 510 
692.5 512.5 
692.5 515 
692.5 517.5 
692.5 520 
692.5 522.5 
692.5 525 
692.5 527.5 
692.5 530 
692.5 532.5 
692.5 5s 

Ra-226 Soil Concentration BetaCilru Dose Rate In-situ Gamma-f 
Hi/r t/- 2-Siru) at Ground Surface Intensity at 12 inches 

(See Note 1) rRad/hr (See Rote 2) CR! (See Note 3) 

0.8 tl- 0.2 

1.1 +I- 0.2 

1.1 ti- 0.2 

1.1 t/- 0.2 

0.9 +I- 0.2 

0.7 tf- 0.3 

1.3 tf- 0.3 

6.0 tl- 0.3 

0.6 t/- 0.2 

1.0 t/- 0.3 

0.6 +I- 0.2 

0.5 tl- 0.2 

1.2 +I- 0.3 

1.5 +I- 0.2 

0.8 ti- 0.2 

1.0 tt- 0.2 

0.03 3010 
3518 

0.07 3936 
3578 

0.07 3148 
3106 

0.08 
4598 
3340 
3182 
3182 

3474 
3216 
3308 

3432 

3252 
3274 
3304 
3478 
3424 
3260 
3330 

3520 
3598 
3512 
3224 
3170 
3276 

I-‘%1 sawles (in an as collected condition) analyzed for Ra-226 usins a lOcr x 10cr NaItTl) detector and multi-channel 
aaalvrer sustea. On-site Riddlesex rapid scan technique. 

~%kmindou GH detector (Eberline W-210) used at rround surface to detemine beta-saw dose rate (1158 CFtl/dad/hr). 
jL?-ka-rau detector used for this wasurement was a 5cr x 5cr NaI(Tl) crystal (Eberline W-3) on tripod with 1.25 CI 
;$ had side shieldins and disital readout (Ebtrline Ratemeter Scaler PRS-1). 
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TABLE B-21 (continued) . 
Parcel No, 23 wmed )r Mood tndustrits, Inc. 

Heasurmnt of Radiation Levels and h-226 Concentrations Follomins Remedial ktion 

Site Orid Coordinates 
liorth4ootA East-utst 

RM2b Soil Concentration Bttaiurw Dose Rate In-situ Gama-rw 
MWr +I- 2-Sim) at Ground Surface Intensity rt 12 inches 

(see note 1) rlkdlhr We Hate 2) CM (Stt Rote 3) 

692.5 
692.5 
692.5 
695 
695 
695 
695 
b9S 
6% 

-6% 
6% 
6% 
695 
b% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
6% 
695 
6% 
695 
695 
6% 
6% 
6% 
6% 
6% 
6% 
697.5 
697.5 
697.5 

537.5 
540 
542.5 
455 
457.5 
4bo 
462.5 
465 
467.5 
470 ‘, 
472.5 
475 
477.5 
480 
482.5 
485 
487.5 
490 
492.5 
4% 
497.5 
500 
502.5 
506 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
730 
425 
430 
432.5 

0.9 +I- 0.2 

0.04 

0.05 

0.03 

0.04 

0.05 

0.06 

0.05 

0.03 

0.06 

0.06 

0.04 

0.05 

0.05 

0.05 . 

0.07 

0.05 

0.04 

0.05 
0.03 

3078 
: 3148 

3452 

3168 

3276 
3294 
3438 

3bl2 
3316 

3bl2 
3602 

3718 

3472 

3574 
4016 
3542 

3270 

3470 
3218 

b.2 +/- 0.4 

l- Soil uvles (in ~1 1s collected coodition) am)ned for Ra-226 usins a 1Oc~ x lb MaI( detec=Cw’. 
analner srstea. On-site Hiddlesex rvid scan technique. 

2- Thinrindw GH detector (l&r)inc I+210) used at sround surface to determine heta-gama dose rote (1158 mladllrr)’ 
3- W-ray detector used for this msurennt w a 5cr x 5cm W(T)) crystal (Eher\ioe SpA-3) on tripod with 1.25 o i’ 

1-d side shielding and dioital readout Kherline R&meter Scaltr W-1). 
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4 
TU-CCI IW* w wneu BY ~09 mausmes~ rnc. 

Rtasurtunt of Radiation Ltvtls and Ra-226 Conctntrations Followins Rtwdial &ion 

Sitt Grid Coordirjatts 
North-South East-I&t 

697.5 435 
697.5 437.5 
697.5 440 
697.5 442.5 
697.5 445 
697.5 447.5 
b97.5 450 
697.5 452.5 
697.5 455 
697.5 457.5 
697.5 460 
697.5 462.5 
697.5 465 
697.5 4b7.5 
697.5 470 
697.5 472.5 
697.5 475 
697.5 477.5 
697.5 &!I 
697.5 482.5 
697.5 485 
b97.5 487.5 
697.5 490 
697.5 492.5 
697.5 495 
697.5 497.5 
697.5 500 
697.5 502.5 
697.5 505 
697.5 507.5 
697.5 510 
697.5 512.5 
697.5 515 
b97.5 517.5 
697.5 520 
697.5 522.5 
697.5 525 
697.5 527.5 
697.5 530 
697.5 532.5 
697.5 535 
b97.5 537.5 

Ra-224 Soil Conctntration 
(&i/s +/- Z-Siw) 

6et Note 11 

0.6 +I- 0.2 

1.1 +/- 0.2 

0.7 +I- 0.2 

0.8 +I- 0.2 

0.9 tt- 0.2 

0.6 tf- 0.2 

0.5 t/- 0.2 

0.9 +I- 0.2 

0.9 t/- 0.2 

1.2 tt- 0.2 

1.1 +I- 0.2 

1.3 +I- 0.3 

0.7 ti- 0.2 

1.0 +/- 0.4 

0.7 +I- 0.2 

0.8 +/- 0.3 

1.3 +I- 0.3 

3.2 +I- 0.3 

1.4 +I- 0.2 

0.9 tl- 0.2 

1.1 tt- 0.2 

BetMama Dose Rate In-situ Gana-ray 
at Erouhd Surfact Inttnsitv at 12 inchts 

rRad/hr (Stt Nott 2) CfV (Stc Note 3) 

3790 

3302 
3266 
3318 
3236 
3274 
3250 

34Q4 
3172 
3048 
2918 
3372 
3438 
3400 
3372 
3510 
3378 
3610 
3528 
3496 
3514 
3744 
3692 
3622 
3768 , 

3804 
3433 
3740 
4552 
3862 
3594 
4132 
3072 
3132 
3248 

.+1- So.1 1 sawlts (in an as colltcttd conditien) l nalvztd for h-226 using a 10~s x lOcr NaI(TlI dettctor and multi-charm1 
analvztr suster. On-sitt tliddltsex rapid scan ttchniqut. 

- Thin-rrindow Ul detector (Eberlint W-210) used at sround surface to determine btta-tama dost ratt 11158 CPHlml?ad/hr). 
- kaa-ray detector used for this mtasurercnt US a 5cr x 5cr NaI(T1) crystal IEberline SPA-31 on tripod with 1.25 CII 

lead sidt shitldins and digital readout (Eberline Ratereter Scaler PRS-1). 
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TABLE B-21 (cent hued) 

Pwctl Wo. 23 emed )r Ylod Iadustries~ Inc. 

Measurement of Radiation Ltvels and Ra-226 Conctntrations Follouim Remedial Action 

Site Grid Coordiaates 
North-South East-Uest 

h-226 Soil Concentration Reta* lb5e Rate In-situ W-ray 
bCi/s +/- 2-Sims) at Ground Surface Intensity at 12 inches 

(see Nott 1) Jhd/hr (See Nott 2) CPM IStt Note 3) 

700 
700 
700 
700 
700 
700 
700 
700 
100 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

425 
427.5 
430 
432.5 
435 
437.5 

z.5 
445 
447.5 I 
450 
452.5 
45s 
Mr.5 
40 
462.5 
4b5 
4b7.s 
470 
472.5 
475 
477.5 
480 
432;s 
485 
487.5 
490 
492.5 
4% 
497.5 
500 
505 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 

0.04 

0.05 

0.04 

0.04 

0.04 

0.05 

0.05 

0.06 

0.05 

0.04 

0.04 

0.05 

0.05 

0.04 

0.05 

0.04 
0.04 

0.04 

0.06 

0.06 

0.06 

0.04 

3492 
3426 : 
3396 
3212 

3196 

3260 

3472 
3196 
3312 
3420 

4158 
4218 
3224 

l- Soil uultr (in an as colltcted condition) analyzed for Ra-226 winy a (Ocm x (Ocn IhI detector and multi-c*’ 
analvzer svrtem. On-sitt Middltstx raid scan technique. 

2- Thin-window Gil dettctor (Eherline W-210) used at wound surface to deter&e betas dose rate (1158 cPn/litrdlb’* 
3- Sama-ray detector used for this measurmot y1s a 5m x 5cm M(T)) crystal (E&line SpA-3) on tripod with 1.25 ce 

ltad side shielding and disital readout (merline R&mter Scaler m-1). 
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TABLE B-21 (continued) 
Parctl No. n ountd bv Wood Industrits, Inc. 

Rtasurewnt of Radiation Levtlr and Ra-226 Concentrations Following Rtetdial Action 

Sitt Grid Coordinates 
Worth-South East-kst 

700 532.5 
700 535 
700 537.5 
700 720 
700 722.5 
700 725 
70-J 727.5 
700 730 
700 732.5 
702.5 425 
702.5 427.5 
702.5 430 
702.5 432.5 
702.5 435 
702.5 437.5 
702.5 440 
702.5 442.5 
702.5 445 
702.5 447.5 
702.5 450 
702.5 452.5 
702.5 455 
702.5 457.5 
702.5 460 
702.5 462.5 
702.5 465 
702.5 467.5 
702.5 470 
702.5 472.5 
702.5 475 
702.5 477.5 
702.5 480 
702.5 482.5 
702.5 485 
702.5 487.5 
702.5 490 
702.5 492.5 
702.5 495 
705 420 
705 422.5 
705 425 
705 427.5 

Ra-226 Soil Concentration Beta-Gama Dose Ratt 
MX/s t/- 2-Sir64 

In-situ Gema-ray 
at tiound Surfact 

(Stt Nott 11 Mad/hr (Ste Nott 2) 
Inttnsitr at 12 inches 

G’tl 6tt Nott 3) 

0.03 

0.06 

0.07 

0.08 

1.5 +I- 0.2 

0.7 +I- 0.2 

0.9 t/- 0.3 

1.0 t/- 0.2 

0.7 +I- 0.2 

3.1 tl- 0.3 

1.1 +I- 0.3 

1.1 +I- 0.2 

0.8 +I- 0.2 

1.2 +I- 0.2 

1.0 t/- 0.2 

1.2 +/- 0.3 

0.4 t/- 0.2 

0.7 tl- 0.2 

0.05 

0.06 

, 

3676 
3462 
3592 

3244 
3426 
3492 
3246 
3352 

3438 
3662 
3340 

3314 
32b2 
3442 
3590 

3512 
36.90 
3784 

-------- -- -a--- ------w-- 

'1~ Soil sawlts (in an as colkcttd condition) analyzed for Ra-226 wins a 1Ocr x 1Ocr NaI(T1) dtttctor and multi-channel 
analuztr susttm. On-sitt Hiddlestx rapid scan ttchnisue. 

:s Thinrindou Ul dtttctor (Ebtrline IP-210) used at around surface to determine beta-sama dost ratt (11% CPfllaRadlhr). 
~~~-kma-rau detector ustd for this mtasurtwnt ws a 5cm x 5cr NaI(Tl) crystal (Ebtrlint WA-31 on tripod with 1.25 cm 

lead side shielding and digital rtadout (Ebtrlint Ratewter Scaler Pf6-1). 
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TABLE B-21 (continued) 
Pam1 No. 23 emed h Meod Industritsl Inc. 

?ltasurtmtnt of Radiation Ltvels and Ra-226 Cencentrationr Folleuins Remedial ktion 

Site Grid Coordinates 
North-South East-lkt 

h-226 Soil Cancertration BetaOlrw Dost Ratt In-situ W-ray 
bcilr t/- 2Sim) at Ground Surfact httnSitY at 12 inches 

(Ste Mote 1) &ad/hr (See Rote 2) CM (stt Nott 3) 

705 430 
705 432.5 
705 435 
705 437.5 
705 440 
705 U2.5 
705 445 
705 u7.5 

,705 450 
705 452.5 : 
705 455 

. 705 457.5 
705 460 
705 462.5 
705 465 
705 167.5 
705 470 
705 472.5 
705 475 
705 477.5 
705 480 
705 482.5 
705 485 
705 487.5 
705 490 
705 492.5 
707.5 420 
707.5 422.5 
707.5 425 
707.5 427.5 
707.5 430 
707.5 432.5 
707.5 435 
707.5 437.5 
707.5 440 
707.5 442.5 
707.5 445 
707.5 u7.5 
707.5 450 
707.5 452.5 
707.5 455 
707.5 457.5 

0.5 tt- 0.2 

0.6 tl- 0.3 

0.7 +/- 0.2 

1.3 +I- 0.4 

1.1 t/- 0.2 

0.6 +I- 0.2 

0.4 tl- 0.2 

1.8 +I- 0.2 

0.04 . 

0.05 

0.05 

0.06 

0.06 

0.07 

0.05 

0.08 

0.04 

0.05 

0.05 

0.06 

0.05 

3176 
3510 

3672 
3326 

3568 

3598 
3518 
3784 
3576 

l- Soil uwles (in an as collected condition) ana)ned for lh-226 using a 1Oa x 1Ocr hI(Tl) detector and wlti-cw’ 
analurtr rystccr. On-sitt Niddltrex rapid scan ttchniqw. 

2- Thin-mindov Or detector (Ebwline Ip-210) ustd at wound surfact to dtttnint bttam dost rate (11% m*dlhr'* 
3- Gama-ray detector used for this masureunt a a %a x h )(aI(T)) crystal (Eherline -3) on tripod with 1.25 ce 

ltad side rhitldint and digital rtadtut (DtrliM R&mttp Scaltr pRs-1). 
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TABLE B-21 (continued) 
Parcel No. 23 euned by Mood Industrits~ Inc. 

Measurement of Radiation Levels and k-226 Concentrations Follorins Rewdial Action 

Site Grid Coordinates 
North-South East-Rest 

Ra-226 Soil Concentration Beta-Oama Dose Rate In-situ Game-ray 
bCi/r t/- 2-Simal at Ground Surface Intensitv at 12 inches 

(See Note 1) rikdfhr (See Note 21 CPM (See Note 31 

707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
707.5 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 
710 

460 
462.5 
465 
467.5 
470 
472.5 
475 
477.5 
430 
432.5 
485 
487.5 
490 
722.5 
725 
727.5 
730 
732.5 
735 
737.5 

0.6 tt- 0.2 

0.7 ti- 0.2 

0.5 tl- 0.2 

1.0 +/- 0.2 

1.7 t/- 0.2 

1.2 tl- 0.2 

0.6 +I- 0.2 

1.9 t/- 0.2 

0.7 t/- 0.2 

0.2 +I- 0.2 
417.5 
420 
422.5 
425 
427.5 
430 
432.5 
435 
437.5 
440 
442.5 
445 
447.5 
450 
452.5 
455 
457.5 
460 
462.5 
465 
467.5 
470 

. 

0.06 

0.05 

0.05 

0.04 

0.05 ' 

0.06 

0.06 

0.06 

0.05 

0.03 

0.03 

3622 
349s 
3212 
3414 
3483 

3394 
3164 
3472 
3243 

3262 
345s 
4124 

3132 
3592 
3096 
3576 
3718 
3424 
3700 
3620 
3542 
3b2c 
3b50 
3752 
3618 
35% 

-I- ------------------------ 

T-Soil sawles (in an as collected condition) analyzed for Ra-22b usins a 1Clcr x 1Ocr NaI(TT) detector and multi-channel 
Ualuter svster. On-site Middlesex rapid scan technique. 

k%nVindou GM detector (Ebcrlinc W-210) used at ground surface to determine beta-mm dose rate (1158 WM/mRad/brl.' 
bka-ray detector used for this uasureunt ws a 5cu x 5cr NaI(T1) crusta\ (Eberline SPA-31 on tripod uith 1.25 CR 
* lead side shielding and digital readout (Ebrrline Rate&or Scaler f%S-1). 1;. 
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TABLE B-21 (continued) 
Parcel No. 23 ouned Br Rood Industries, Inc. 

llnsurmnt of Radiation Levels and Ra-226 Concentrations Followins Remedial Action 

Site Grid Coordinates 
Ikwth-Seuth East-blest 

Ra-226 Soil Concentration Deta-Gama Dose Rate In-situ Gama-ray 
WX/r t/- ZSi98a) at Ground Surface Intensity at 12 inches 

(See Note 1) rikdlhr (See Note 2) CPM (See Note 3) 
----___ 

710 472.5 
710 475 
710 477.5 
710 480 
710 482.5 
710 485 
710 722.5 
710 725 
710 727.5 
710 730 ‘, 
710 732.5 
710 735 
710 737.5 
712.5 415 
712.5 420 
712.5 422.5 
712.5 427.5 
712.5 432.5 
712.5 437.5 
712.5 442.5 
712.5 447.5 
712.5 452.5 
712.5 457.5 
712.5 462.5 
712.5 467.5 
712.5 472.5 
712.5 477.5 
712.5 482.5 
712.5 722.5 
712.5 725 
712.5 727.5 
712.5 730 
712.5 732.5 
712.5 735 
712.5 737.5 
712.5 740 
715 417.5 
715 420 
715 722.5 
715 725 
715 727.5 
715 730 

0.05: 

0.05 

0.06 

0.05 

0.05 

0.04 

1.0 +I- 0.2 
1.1.t/- 0.2 
0.9 tl- 0.2 
1.4 ti- 0.2 
1.3 +I- 0.3 
0.9 tl- 0.3 
0.8 tl- 0.3 
0.9 +I- 0.2 
0.9 +I- 0.2 
1.1 +I- 0.2 
0.5 tl- 0.2 
0.4 tf- 0.2 
0.3 ti- 0.2 
0.6 +I- 0.2 

1.0 +I- 0.2 

1.0 +I- 0.2 

0.8 +I- 0.2 

0.08 

0.05 

0.05 

3144 
3224 
2996 
3212 

3972 
4360 
3394 
3128 
3342 

3752 

3808 
3316 
3180 
3428 
3502 

4442 
3146 
3146 

l- Soil samples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr NaI(T1) detector and ruTtimchasoe’ 
analyzer system. On-site Middlesex rapid scan technique. 

2- Thin-uindou @I detector (Eberline W-210) used at wound surface to determine beta-o- dose rate (1158 atrlfidl~‘~ 
3- Gama-ray detector used for this neasurewnt ws a 5cr x 5cr MaI crystal (Eberline SW-3) on tripod uith 1.a 

Ted side shielding and digital readout (Eberline Ratewter Scaler PR!%I). 
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TABLE B-21 (cant inued) 

Parcel No. 23 ouned bv Uood Industries, Inc. 

fkasurmnt of Radiation Levels and Ra-226 Concentrations Followins Remedial Action 

Site Grid Coordinates 
Worth-South East-I&t 

R-226 Soil Concentration D&a-Gamma Dose Rate 
(&i/r t/- 2Si9u) at Ground Surface 

(See Note 1) tiadlhr (See Note 2) 

In-situ Gamma-ray 
Intensity at 12 inches 

CPM [See Note 3) 

715 m.5 
715 735 
715 737.5 
715 740 
717.5 415 
717.5 417.5 
717.5 420 
717.5 722.5 
717.5 725 
717.5 727.5 
717.5 730 
717.5 ., 732.5 
717.5’-1 735 
717.5 
717.5 
720 
720 
720 
720 
720 
720 
720 
7M 
720 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
722.5 
725 
725 
725 
725 
725 
725 
725 
725 
725 

737.5 
740 
722.5 
725 
727.5 
730 
732.5 
735 
737.5 
740 
742.5 
725 
727.5 
730 
732.5 
735 
737.5 
740 
742.5 
745 
725 
727.5 
730 
732.5 
735 
737.5 
740 
742.5 
745 

-- 

0.05 

0.06 

0.5 +I- 0.2 

0.7 t/- 0.2 

6.7 +I- 0.2 

0.4 +I- 0.2 

0.8 +I- 0.2 

0.04 

0.04 

0.04 

0.06 

1.0 tl- 0.2 

0.5 +I- 0.1 

0.6 tf- 0.1 

1.0 +I- 0.2 

0.65 

0.05 

0.03 

0.05 

0.07 

3654 
4012 
4030 
3262 
3210 

3744 
3456 
3543 

3252 
234s 
3166 
3% 
3416 

3590 
3472 

-3204 
3662 
3120 
3203 
25’64 

2994 
3456 
3394 
4342 
343 
3542 
3223 
3144 
3264 
3122 
3-m 
3425 
3144 
3bOb 
4034 

------ ----l_---l------l-----l-- 
Gil samples (in an as collected condition] analyzed for k-226 using a 1Ocr x 1Ocr NaI(T1) detector and multi-channel 
analyzer svstea. On-site Middlesex rapid scan technique. 
Thimindou GH detector (Eberline If-2101 used at wound surface to determine beta-saw dose rate (115S CPH/mRad/hr). 
b-ray detector used for this wasurerent uas a 5~0 x 5cr NaI(T1) crystal (Eberline SPA-31 on tripod uith 1.25 cm 
lead side shielding and digital readout (Eberline Rattreter Scaler FIIS-1). 

‘Be 1.5 of 21 
B-119 

-.. -- .-__._ --. --._. 



Ilo 
* 
tb 
b 
*t 
nls; 
+ 
c 
Yk 
w 
rwa 
km 
IC 
*I; 

w 
w 
NH! 

;; 

I# 
Iti 
14 
11 
2 ,/ 

6 
!i 
.‘P 
;.I 

I’ 
/ 11 
5 
; I: 

i 

TABLE B-21 (continued) 
Parcel No. 23 oaned by Ueod Industries, Inc. 

lhsurmnt of Radiation Levels and b-226 Concentrations Followins Rewdial kt ion 

Site Drid Coordinates 
North-south East-Nest 

Ra-226 Soii Coacentration Betdama Dose Rate In-situ Gama-ray 
(&i/r t/- 2-Sims) at Dround Surface Intensity at 12 inches 

(See Note 1) rRad/hr (See Note 21 CPM (See Note 31 
----- 

727.5 725 
727.5 727.5 
727.5 7% 
727.5 732.5 
727.5 735 
727.5 737.5 
727.5 740 
727.5 742.5 
727.5 745 .% 
m.5 747.5 
730 725 
730 727.5 
730 730 
730 732.5 
730 735 
730 737.5 
730 740 
733 742.5 
730 745 
730 747.5 
730 750 
732.5 727.5 
732.5 730 
732.5 732.5 
732.5 735 
732.5 737.5 
732.5 740 
732.5 742.5 
732.5 745 
732.5 747.5 
732.5 750 
735 727.5 
735 730 
735 732.5 
m 735 
735 737.5 
735 740 
7s 742.5 
735 745 
735 747.5 
735 750 
737.5 730 

0.9 +I- 0.2 

0.5 tl- 0.1 

0.9 +I- 0.2 

0.4 ti- 0.1 

1.7 +I- 0.2 

0.7 +I- 0.2 

1.2 tl- 0.2 

0.6 +I- 0.2 

0.4 tl- 0.1 

0.b tl- 0.1 

0.05 

O.Ob 

0.04 

O.Ob 

0.05 

0.05 

2996 
3184 
3234 
3020 
2944 
3194 
2996 
3302 
4104 
3792 
3060 

3702 
3122 
2876 
3172 
3150 

0.04 

3473 
3310 
3432 
3468 
3362 
3032 
3512 
3034 

0.06 
3070 

0.04 
3706 

0.08 4618 

0.04 3064 
3176 

I- Soil sawles (in an as collected condition) analyzed for R-22(, usino a 1Ocm j, 10~8 LI(T\l detector and multi-Ch@@’ 
analvter system. On-site Riddlesex rapid scan technique. 

2- Thin-&&u Dll detector (Eberline W-210) used at wound surface to determine beta- dose rate (1158 ~fiad/~” 
3- Gama-ray detector used for this measurement w a 5cr x 5cr NaI(Tl) crystal (Eberline SPA-31 on tripod uith 1.25 

lead side shieldim and digital readout (Eberline Ratenter Scaler PRS-1). 
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TABLE B-21 (continued) 
Parcel No. 23 owned bv Hood Industries, Inc. 

Heasurmnt of Radiation Levels and Ra-226 Concentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South EarWest 

737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
737.5 
740 

;ii 
740 
740 
740 
740 

-740 
740 
740 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
742.5 
745 
745 
745 
745 
745 
745 
745 
745 
745 
745 
747.5 
747.5 
747.5 

732.5 
735 
737.5 
740 
742.5 
745 
747.5 
750 
730 
732.5 
735 

I’ 737.5 
740 
742.5 
745 
747.5 
750 
752.5 
730 
732.5 
735 
737.5 
740 
742.5 
745 
747.5 
756 
752.5 
755 
735 
737.5 
740 
742.5 
745 
747.5 
750 
752.5 
755 
757.5 
737.5 
740 
742.5 

k-226 Soil Concentration Beta-Gamma Dose Rate In-situ Gamma-ray 
bCi/o +I- 2-Sismal at Ground Surface Intrnsitv at 12 inches 

(See Note 1) &ad& (See Note 2) CR! (See Note 31 

0.8 tl- 0.1 

1.2 +I- 0.2 

0.6 tl- 0.2 

0.5 +I- 0.1 

0.03 

0.05 

0.04 

0.03 

0.06 

0.7 +I- 0.1 

0.4 tt- 0.2 

0.4 t/- 0.1 

0.5 +I- 0.1 

0.6 +I- 0.1 

0.04 

0.05 

0.05 

0.03 

0.03 

0.7 tl- 0.1 

0.4 +I- 0.1 

4120 
3676 
32b4 
2994 

2920 
3130 
3052 
2826 
2830 
3890 
3770 
3254 
3464 
3003 
28bb 

2GQ4 
3022 
323b 
2920 
3650 
3008 
3324 
3060 
2754 

25’lb 
3366 

3324 
2942 
2874 

-------- -------------- ---e--- -------- 

t&l samples (in an as collected condition) analyzed for ha-226 using a 10~ x 1Ocr NaI(TlI detector and multi-chamel 
$Wuzer system. On-site Hiddlesex rapid scan technique. 
%n-rindou On detector (Eberline W-210) used at ground surface to determine teta-eana dose rate (1158 CPV/sRad/hrl. 
:,&-ray detector used for this reasurewnt uas a 5cr x 5cr NaI(TlI crystal (Eberline SPA-S) on tripod uith 1.25 cm 
‘ilead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
.” 
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TABLE B-21 (continued) 

Parcel No. 23 emed bu ydod Industria Inc. 

?learrrmnt of Radiation Levels end Ra-226 Concentrations FolIovim Remedial Action 

Site Grid Coordinates 
Worth-Seuth East-West 

747.5 745 
747.5 747.5 
747.5 7% 
747.5 752.5 
747.5 755 
747.5 757.5 
747.5 760 
750 740 
,750 742.5 
750 745 
750 747.5 
750 750 
750 752.5 
750 755 
750 757.5 
750 760 
750 762.5 
752.5 740 
752.5 745 
752.5 747.5 
752.5 750 
752.5 752.5 
752.5 755 
752.5 757.5 
752.5 760 
752.5 762.5 
752.5 765 
735 747.5 
755 750 
735 752.5 
755 755 
755 757.5 
755 760 
755 762.5 
755 765 
755 767.5 
757.5 750 
757.5 752.5 
757.5 755 
757.5 757.5 
757.5 760 
757.5 762.5 

Beta* Dose Rate In-situ Gama-ray 
rt Ground Surface Intensity at 12 inches 

&ad/hr (See Rote 2) CPM (See Note 3) 
- --em--_ 

; 3138 
3492 

4030 
3642 
3454 

0.03 

0.03 

0.05 3112 

2702 

0.9 +/- 0.2 
2948 

1.2 tt- 0.2 
4200 

0.6 +I- 0.2 25'76 

1.0 +I- 0.1 3424 
4120 
2940 

0.04 2916 
2960 

0.03 4030 

0.07 3242 
3372 

0.06 
4352 
2776 

1.3 +I- 0.2 
3266 

1.0 +I- 0.2 3878 

Re-226 Soil Concentration 
(rCi/r +I- 2-Sisu) 

(see Note 1) 

1.4 t/- 0.2 

0.4 ti- 0.2 

0.6 +/- 0.1 

0.6 +I- 0.2 2996 

I- Soil mules (in an as collected condition) analyzed for k-226 usins l iOcr x ih NeI(Tl) detector andrulti-cml 
analyzer sustm. On-site Hiddlesex raid scan technique. 

2- lhin~inda Gil detector (Eberline W-210) used et wound surface to determine hte-gw dose rate (1158 (YWadlhr)* 
3- &ma-rev detector used for this nlrurmnt y1s l 5cr x 5cm bI(Tl) crystal (Eberline m-3) on tripod with 1.25 cB 

lead side shieldins end digital readout (Eberline Ratemeter Scaler Pf&1). 
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TABLE B-21 (continued) 
Parcel No. 23 caned br Wood Industries, Inc. 

kasmment of Radiation Levels and k-226 Concentrations Following Remedial Action 

Site Grid Coordinates 
North-South EnsNest 

757.5 765 
757.5 767.5 
757.5 no 
757.5 n2.5 
760 755 
740 757.5 
7b0 760 
760 762.5 
760 765 
760 no 
760 n2.5 
760 775 
762.5 757.5 
762.5 7bQ 
762.5 762.5 
762.5 765 
762.5 n2.5 
762.5 775 
765 7# 
765 762.5 
765 765 
765 n2.5 
765 775 
765 777.5 
767.5 760 
767.5 762.5 
767.5 765 
767.5 775 
767.5 777.5 
no 762.5 
770 765 
770 777.5 
770 780 
770 782.5 
770 735 
770 787.5 
770 790 
772.5 762.5 
772.5 745 
772.5 780 
772.5 782.5 
n2.5 785 

Ra-226 Soil Concentration Detr-Gema Dose Rate 
Hi/r t/- 2-Sigma1 at Ground Surface 

(See Note 11 mRad/hr (See Note 21 

0.5 t/- 0.1 

6.6 +/- 0.5 
0.04 

0.04 

0.05 
0.04 

0.06 
0.3 tl- 0.2 

0.9 +I- 0.2 

1.0 +I- 0.2 

0.04 

0.11 

0.07 

1.0 ti- 0.2 

0.b t/- 0.2 

0.06 

0.08 

0.12 

0.07 
0.9 t/- 0.2 

1.2 ti- 0.2 

In-situ Gama-ray 
Intensity at 12 inches 

CPM (See Note 3) 
-v-----__ 

2916 
3192 
3424 

2804 
3108 
3442 
3476 
3306 
3062 
3374 
3428 
2870 
3318 
3118 
3678 
3544 

3420 
2780 

3240 
4224 

3348 
3114 
3306 
3248 
4264 
3146 
3140 
2960 
4264 
3130 
3664 
3494 
3212 

--- -a---- 

k.sO'l 
--------- 

1 samples (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 1Ocr MUI detector and multi-channel 
2 aMlvrer system. On-site Hiddlesex rapid scan ttchniwe. 
b.lli ln-windou G?l detector (Eberline tP-2101 used at wound surface to determine bata-sama dose rate (1158 CFWnRad/hrl. 
$.G-- ray detector used for this measurement was a Scm x 5cr RaI(T11 crystal (Eberline SPA-31 on tripod with 1.25 cm 
&lead side shielding and digital readout (Eberline Ratemeter Scaler FRS-11. 
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TABLE B-21 (continued) 

Parcel Ho. 23 emed IY Mood Irdustrierv Inc. 

Measurement of Radiatiw Levels and Ra-224 Concentrations Follouins Remedial Action 

Site Srid Ceordiaates 
NorthSouth East-Utst 

772.5 
n2.5 
775 
775 
775 
775 
775 
775 
777.5 
-777.5 
777.5 
777.5 
777.5 
780 
780 
780 
780 
780 
780 
780 
782.5 
782.5 
782.5 
7S2.5 
782.5 
782.5 
782.5 
782.5 
785 
785 
785 
785 
785 
785 
785 
785 
787.5 
787.5 
787.5 
787.5 
787.5 
787.5 

7S7.5 
790 
765 
785 
181.5 
790 
792.5 
795 
787.5 
790 ‘~ 
792.5 
795 
797.5 
787.5 
790 
792.5 
795 
797.5 
800 
802.5 
790 
792.5 

Et.5 
800 
802.5 
805 
807.5 
792.5 
7% 
797.5 
800 
802.5 
805 
807.5 
810 
797.5 
800 
802.5 
805 
807.5 
810 

Ra-226 Soil Concentration Beta- Dose Rate In-situ Sama-ray 
bCi/r ti- 2-Sim) at bound Surface Intensity at 12 inches 

See Note 1) &adihr (See Mote 21 C??! (See Mote 3) 

0.9 ti- 0.2 

0.04 
0.06 

0.06 

0.05 
0.3 ti- 0.2 

0.8 ti- 0.2 3212 

0.5 ti- 0.2 

0.05 

0.05 

0.05 

0.5 ti- 0.2 

0.7 ti- 0.2 

1.3 ti- 0.2 

3.2 ti- 0.3 

0.04 

0.07 

0.03 
0.4 ti- 0.1 

0.6 ti- 0.2 

1.3 ti- 0.2 

3278 
3270 
3602 
3164 

3210 
3412 
3478 
4242 
3704 

3524 
3232 

4336 
4562 

3126 
3094 

_I_-- 

!- Soil samles tin an as collected condition) UplyZed for b-224 using a l&r x i&g MaI detector and wlti-chaswl 
analyzer system. On-site Riddlesex rapid scan technique. 

2- lhin-uindw Ql detector Kberline W-210) used at ground surface to deternine beta-mma dose rate (1158 CPni*dihr)* 
3- W-ray detector used for this measurement uas a a x b MaI crystal (Eberiine spit-3) en tripod with 1.25 0 

ltad side shielding and dirital readout (E&line Ratemeter Scaler m-1). 
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TABLE B-21 (cant hued ) 
Parcel No. 23 euned br Uood Industries, Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Followins Rewdial Action 

Site Grid Coordinates 
North-South East-bkst 

787.5 
787.5 
790 
790 
790 
790 
790 
790 
790 
790 
790 
792.5 
7% 
797.5 
800 
800 
802.5 
802.5 
802.5 
802.5 
805 
805 
805 
807.5 
805 
805 
805 
805 
805 
805 
805 
805 
807.5 

Ra-226 Soil Concentration Beta- Dose Rate 
Hii9 t/- 2-Sigma1 

In-situ Guma-ray 
at Ground Surface 

(See Note 11 
Intensity at 12 inches 

rRad/hr (See Note 2) CR! (See Note 3) 
-- --w ---Pm--- 

812.5 
815 
800 
802.5 
805 
807.5 
810 
812.5 
815 
817.5 I 
820 
822.5 
825 
827.5 
830 
832.5 
830 
832.5 
835 
837.5 
832.5 
835 
837.5 
835 
867.5 
870 
872.5 
875 
877.5 
880 
882.5 
885 
837.5 

0.5 ti- 0.2 

0.04 

0.04 

3404 
2972 
3324 

0.04 

0.04 

0.05 
0.b ti- 0.2 

0.02 
0.8 ti- 0.2 

0.05 

0.3 ti- 0.2 

0.6 ti- 0.2 

0.07 

0.06 

0.06 

0.6 ti- 0.2 

0.05 . 

0.05 

3044 
3252 
3565 
3138 
37% 
2878 
2no 
3174 
3bo3 
2b3S 
3056 
2610 
2453 
2754 
2803 
3102 
2732 
2b88 
2544 
2646 
2970 
2754 
27% 
3302 
3342 

I- Soil saules (in an as collected condition1 analyzed for Ra-226 using a 10~~ x 1Ocr NaIUl) detector and multi-channel 
inalvzer svster. Gn-site Middlesex rapid scan technique. 
Thinrindor Gil detector (Eberl ine W-210) uied at ground surface to deterrine beta-suw dose rate (1158 CPH/rRaC/hr). 
km-ray detector used for this wasurewnt uas a 5cr x 5cr NaI(Tl) crystal (Eterlirlc SPCI-31 oc tripod uith 1.25 CIII 
lead side shielding and digital readout (Eberline Ratmeter Scaler PRS-1). 
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TABLE B-22 

Parcel No. 23a emed bv Uoed Iadustries~ Inc. 

Neasurement of Radiation Levels and Ra-226 Cencentratiens FoIIeuim Remedial Action 

Site Orid Coordinates 
North-South. East-Uest 

Ra-226 Soil Concentration Beta* Dose Rate In-situ b-ray 
bCi/r ti- 2-Sismal at Ground Surface Intensity rt 12 inches 

(See Note 11 rihdihr (See Note 21 cpll (See Note 31 

620 
622.5 
622.5 
b22.5 
625 
625 
625 
625 
625 
621.5 
627.5 
627.5 
b27.5 
627.5 
627.5 
627.5 
b27.5 
621.5 
630 
630 
630 
b30 
430 
630 
630 
630 
630 
630 
630 
630 
ba 
632.5 
632.5 
632.5 
432.5 
432.5 
b32.5 
632.5 
632.5 
632.5 
a.5 
632.5 

182.5 
180 
182.5 
485 
480 
482.5 
485 
487.5 ., 
490 
475 
477.5 
480 
482.5 
485 
187.5 
490 
492.5 
495 
475 
477.5 
480 
482.3 
485 
487.5 
490 
492.5 
4% 
497.5 
VJO 
502.5 
505 
472.5 
475 
477.5 
480 
4S2.5 
485 
487.5 
40 
492.5 
4% 
497.5 

0.5 ti- 0.1 

0.3 ti- 0.2 

0.7 ti- 0.2 

0.9 ti- 0.2 

0.4 ti- 0.1 

0.04 

0.07 

0.05 

0.04 

0.04 

0.04 

0.05 

0.05 

0.04 

0.05 
0.8 ti- 0.2 

0.6 ti- 0.2 

0.9 ti- 0.2 

1.3 ti- 0.2 

0.7 +I- 0.2 

0.9 ti- 0.1 

4210 
4264 

3718 
3420 

4916 
3708 
3110 

3770 

3216 

3318 
3262 

4214 

4176 
4148 

1- Soil saulcs (in an as collected condition) analyzed for Ra-226 usim a 1Ocm x 1Oa Nal(T1) detector and l ulti-chmn@1 
analyzer sustccr. On-site tliddlesex rarid scan technique. 

2- Thin-windou On detector Kherline lf-2101 used at ground surface to determine heta-sams dose rate (1lJ ~&adJhrl* 
3- &ma-ray detector used for this wasurewnt uas a 5cr x 5cr NaIITll crystal Eberline SPA-31 on tripod pith 1.25 Q 

lead side shielding and digital readout Eherline Ratemeter Scaler PRS-11. 
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TABLE B-22 (continued) 
Parcel No. 2% owed LY Mood Industries. Inc. 

b 
I+ lkasurmnt of Radiation Levels and Ra-226 Concentrations Follouinr R-dial Action 
Jr: *. Site Grid Coordinates Ra-226 Soil Concentration 3eta-tiruu Dose kte In-situ k-ray 

North-South East-U& Hi/9 +I- 2-Sisul at Ground Surface Intensity at 12 inches 
rlc See Note 11 &d/hr (See Note 2) C?N (See Note 3) 
Jc 
a 
i$ 
e 
l)i 
SI 
9 
+ 
Ip 
w 
w 
i$ 

632.5 
632.5 
632.5 
632.5 
632.5 
632.5 
6s 
635 

,635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
635 
637.5 
637.5 
631.5 
637.5 
637.5 
631.5 
637.5 
b-37.5 
637.5 
637.5 
637.5 
637.5 
637.5 
637.5 
HI.5 
637.5 
640 
640 

500 

510 

502.5 

512.5 

505 
507.5 
510 
512.5 

515 

472.5 

517.5 

475 
477.5 
480 
482.5 

520 

485 

482.5 

487.5 

485 

490 
492.5 
495 : 
497.5 
m 
502.5 
505 
507.5 
510 
512.5 
515 
480 
482.5 
485 
487.5 
492.5 
4% 
497.5 
500 
502.5 
505 
507.5 

0.5 +/- 0.1 

0.7 +I- 0.2 

0.8 tl- 0.2 

0.1 

0.05 

0.07 

0.03 

0.04 

0.05 

0.07 

0.05 

0.06 

4x6 
4992 

4260 
3672 
3528 
3702 

3126 
3160 
3152 
3412 

4002 
4330 
4026 

1.0 tl- 0.2 

2.1 +/- 0.2 
0.6 t1:O.l 

0.6 +I- 0.2 

4008 
3246 
3294 
3514 
3218 
3784 
3272 
3162 
3124 

0.3 tl- 0.2 

0.7 +I- 0. 

0.7 tl- 0. 

0.8 +I- 0.2 3710 
3762 
4B4 

soil uvles (in an as collected condition) analyzed for Ra-226 wins a 1Ocm x 10~ Nal~Tl) detector and rulti-channel 
ulalyzer rvster. On-site Hiddloex rapid scan technique. 
Thinqindom @l detector (Eberliw W-2101 used at wound surface to determine bcta-sama dose rate (1158 CPWrRadlhr). 
kru-ray detector used for this measurmnt uas a 5cm x 5cr NaI(T1) crvrtal (Ekrline SPA-31 on tripod rith 1.25 cm 

’ 1-d side shielding and digital readout (Eberline Ratewter Scaler W-1). 
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TABLE B-22 (continued) 
Parcel No. 23Cwnd by Wood Indurtriesl Inc. 

lkasurmnt of Radiation Levels and Ra-226 Cencentratienr Follomim Remedial Action 

Site Grid Coordinates 
Worth-South East-U& 

R-226 Soil Concentration Beta-&ma Dose Rate In-situ *-ray 
bcf/r +I- 2-sirw) at Ground Surface Integitr at 12 inches 

(See llote 1’ mRad/hr (See Nete 2’ C?N (See Note 3) 

640 
640 
640 
644 0.06 
640 
640 0.03 3072 
640 
640 2910 
640 0.04 

‘640 
640 0.06 3946 
MO 
640 0.06 
640 3912 
640 0.06 3878 
640 3458 
642.5 4234 
642.5 0.5 tt- 0.2 3294 
642.5 3742 
642.5 1.3 t/- 0.2 
642.5 
642.5 1.0 t/- 0.2 3136 
642.5 31U 
642.5 0.6 +I- 0.1 3036 
642.5 3114 
642.5 0.9 t/- 0.1 
642.5 3116 
642.5 0.5 +I- 0.2 3676 
642.5 3792 
642.5 0.6 +I- 0.2 3870 
642.5 4266 
642.5 1.0 ti- 0.3 3944 
M5 4190 
645 0.05 3268 
645 3378 
645 0.04 
645 3182 
645 0.06 3412 
645 3192 
645 0.04 3246 
645 
645 0.03 3334 

I- Soil u~les (in an as collected condition) analyzed for b-226 using a lb x 1Oa hl(T’) detector and multi-cm’ 
analrzer rvstr. On-site Middlesex ruid scan technique. 

2- lhin-uindom GH detector (Eberline W-210) used at ground surface to Menine beta-y- dose rate (11% cpn/tidlk)‘, 
3- &ma-ray detector used for this measurement as a a x b kI(T’) crystal (E&line -3) on tripod with 1.a a 

lead side shieldins and digital readout (Eber’iM Rtmter Scaler m-1). 

487.5 
490 
492.5 
4% 
497.5 
500 
502.5 
507.5 
510 
512.5 " 
515 
517.5 
520 
522.5 
525 
527.5 
490 
492.5 
495 
497.5 
500 
502.5 
505 
507;2 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
492.5 
4% 
497.5 
500 
502.5 
505 
507.5 
510 
512.5 
515 

0.03 
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k 

645 517.5 
645 520 
645 522.2 
645 525 
645 527.5 
645 530 
645 532.5 
645 535 
645 537.5 
645 540 
647.5 495 
647.5 497.5 
647.5 500 
647.5 542.5 
647.5 505 
647.5 507.5 
647.5 510 
647.5 512.5 
647.5 515 
647.5 517.5 
647.5 520 
647.5 522.5 
647.5 525 
647.5 527.5 
647.5 530 
647.5 532.5 
647.5 535 
647.5 537.5 
647.5 540 
647.5 ~ 542.5 
648 505 
650 497.5 
650 500 
650 502.5 
650 505 
630 507.5 
650 510 
650 512.5 
650 515 
650 517.5 
650 520 
650 522.5 

TABLE B-22 (cant hued 1 

Parcel No. 23a owned br Uood Industries1 Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Follouing Remedial ktion 

Site Grid Coordinates 
North-South East-ikst 

Ra-226 Soil Concentration Beta-Dana Dose Rate In-situ Sam-ray 
bCi/9 t/- 2-Si9ra) at Sround Surface Intensity at 12 inches 

Gee,Note 11 tid/hr (See -Note 2) CPM (See Note 3) 

1.6 +I- 0.2 

0.03 

0.07 

0.07 

0.07 

0.04 

0.5 tt- 0.1 

0.3 t/- 0.1 

0.4 +I- 0.1 

0.7 t/- 0.1 

0.4 tf- 0.1 

0.4 ti- 0.1 

1.0 tt- 0.2 

0.9 tl- 0.2 

0.6 +/- 0.2 
0.04 

0.04 

0.03 

0.04 

0.03 

0.04 

3168 
: 3196 

3471 
3702 

3924 
3916 

3818 
3714 
3524 
3596 
4280 

3318 
3184 
3114 
3118 
3264 
3186 
3472 
2924 
2942 

3824 
3876 
2700 

3512 
3248 
3022 
3020 
3016 
3150 

- -  

L -  

-  - -  

koil wples (in an as collected condition) analyzed for Ra-226 using a 1Ocm x 1Ocr NalfTlI detector and multi-channel 
4 analyzer system. On-site Niddlerex rapid scan technique. 
gThinrindou Gil detector (Ebtrline W-2101 used at wound surface to deterrirte beta-u- dose rate (1158 CPlW?ad/hr1. 
@bM- ray detector used for this wasureaent uas a 5cm x 5cr NaI(Tl1 crystal (Eberline SPA-31 on tripod uith 1.25 ca 
’ lead side shielding and digital readout IEberlinc Ratewtcr Scaler FRS-1). 
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TABLE B-22 (continued) 
Parcel No. 23a emed bu kod Inhstrier~ Inc . 

Measurement of Radiation Levels  and Ra-226 Concentrations Follomim Remedial Action 

Site Gr id Coordinates 
W orth-South EarNest 

Ra-226 Soil Concertration 8eta-thma Dose Rate In-situ 8ama-m~ 
(<i/9 tl- 2-S-l at Gmund Surface Intensity rt 12 inches 

(See Note 1) Itkd lhr (See Mete 2) CPM (See Mote 3) 

z  
650 

ii 
650 
650 
6% 
650 
tm 
650 
652.5 
652.5 
(52.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
652.5 
655 
655 
#5 
6s 

1.1 tl- 0.2 

525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 , 
550 
497.5 
500 
502.5 
505 
507.5 
510 
512.5 
515 
517.5 
520 
5z.5 
fm 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
517.5 
950 
552.5 
555 
557.5 
647.5 
650 
500 
502.5 
505 
547.5 

0.8 *I- 0.2 

1.6 tl- 0.4 

0.6 *I- 0.2 

0.9 tl- 0.2 

0.7 tl- 0.1 

1.3 +I- 0.2 

0.5 t/- 0.2 

1.0 tl- 0.2 

0.6 +I- 0.2 

1.0 t/- 0.2 

0.6 +I- 0.2 

0.05 2994 

0.05 

0.06 3672 

0.04 3490 
4326 

0.04 
3870 

0.06 
3472 
2994 
3314 

3120 
2894 
3296 

3948 

3210 
3612 

0.04 3216 
3240 

0.05 2642 

1- Sail uv'er (in an as co llec ted condition) analyzed for lb-226 us im a 1Ocm x  1Ocm )(II(T') k tec ter and w'tie' 
aaalvzer  s y s tem. On-s ite Niddlesex  rv id scan technique, 

2- lhimindor @ ! detector (Eberline W -210) used at wound surface to Ctenine beta- dose rate (11% m*dlb’* 
.3- Gama+av detector used for this  measurement was a Su x  Scr k I(TiJ c rys ta l (Eberline SPA31 on triwd rith 1-Z c9 

lead s ide sh ieldim and digital readout (brline Ratmter Scaler pRs-1). 
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TABLE B-22 (continued) ’ 

Parcel No. 23a omed bv Good IndurtrierV Inc. 

Neasurmnt of Radiation Levels and Ra-226 Concentrations Follwino Rmdial Action 

Site Grid Coordinates 
North-South East-Rest 

655 5lb 
63.5 512.5 
655 515 
655 517.5 
655 520 
655 522.5 
655 525 
655’ 527.5 
655 530 
655 532.5 
655 535 
655 537.5 
655 540 
655 542.5 
655 545 
655’ 547.5 
655 550 
655 552.5 
655 555 
6% 557.5 
655 560 
655 635 
655 637.5 
655 640 
655 642.5 
655 645 
655 647.5 
655 654 
655 652.5 
655 655 
655 657.5 
655 660 
657.5 so0 
657.5 502.5 
657.5 505 
657.5 507.5 
657.5 510 
657.5 512.5 
657.5 515 
657.5 517.5 
657.5 520 
657.5 522.5 

R-226 Soil Concentration Deta-Gwa Dose Rate In-situ G&a-ray 
t9Cilr tl- 2-Si99a) at Ground Surface Intensity at 12 inches 

(See Note 11 &d/hr (See Note 2) CPM (See Note 3) 

0.06 

0.04 

0.06 

0.04 

0.04 

0.06 

0.03 

0.05 

0.06 

0.07 

0.04 
0.09 

0.04 

0.08 

0.05 

0.06 

0.07 

1.1 ti- 0.2 

0.8 +I- 0.2 

1.0 tl- 0.2 

0.8 tl- 0.2 

0.6 tl- 0.2 

3312 
2896 
268i 
3138 
2748 
2744 
2790 

3132 
3216 

3426 
2964 
3160 
3128 
3452 
3334 

3904 
3524 
3460 

3194 
3736 
3620 
3842 
3348 

3430 
4302 
3786 
3312 
3152 
3114 
2804 

-- 

1 uvler fin an as collected condition) l oalvted for Ra-226 wins a  lOcr x  10~ NaI(Tl) detector and multi-channel. 
lrzer rvster. On-site Hiddlestx rarid scan technique. 

hin-uindor On detector (Eberline W-210) used at wound surface to determine beta-samu dose rate (1158 CF?VmRadlhr). 
-ray detector used for this 9earuremznt ws a  Scr x  5cm NaIITl) crystal (Eberlint W-3) 6n tripod uith’l.25 cm 
side shielding and digital readout (Eberline Ratewter Scaler K&l). 
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TABLE B-22 (continued) 
Parcel Me. 23a emwd h bed Industries. Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Foll~i~ Remedial Action 

Site Orid Coordinates Ra-224 Soil kncentration Beta-&ma Dose Rate In-situ Gama-mY 
North-South East-West bcil9 *I- Mirw) at Ground Surface Inter&v at 12 inches 

(See Mote 1) &adIhr (See Mote 21 CPM (See Note 3) 

657.5 525 
657.5 527.5 
657.5 530 
657.5 m.5 
S7.5 535 
651.5 537.5 
657.5 540 
651.5 542.5 
657.5 545 li 
651.5 547.5 
657.5 550 
657.5 552.5 
657.5 555 
657.5 557.5 
657.5 560 
657.5 562.5 
657.5 565 
657.5 630 
651.5 632.5 
657.5 635 
657.5 637.5 
657.5 640 
651.5 642.5 

, 657.5 645 
657.5 647.5 
bsI.5 650 
657.5 652.5 
651.5 655 
657.5 657.5 
657.5 660 ’ 
6M 515 
660 517.5 
660 520 
660 522.5 
660 525 
660 527.5 
660 530 
6u 532.5 
660 535 
660 537.5 
660 540 
660 542.5 

0.8 tl- 0.2 

0.5 +I- 0.1 

0.7 ti- 0.1 

0.5 tl- 0.2 

0.7 ti- 0.1 

0.3 +I- 0.2 

1.1 tl- 0.1 

1.2 ti- 0.2 

0.9 ti- 0.2 

0.6 tl- 0.2 

0.6 tl- 0.1 

1.1 tl- 0.2 

0.9 +I- 0.2 

0.9 tl- 0.2 

3096 
2042 
3226 
3146 
3318 

3136 

3172 
3120 

2994 
3186 
2926 

3472 
3676 

0.04 3188 

0.03 

0.06 

0.04 

0.04 2896 
2826 

0.07 

i- Soil surler (in an as collected condition) awlned for h-226 usins a 1Ocm x Ncm #I(Tl) detector u\d wlti-Cw' 
analyzer system. On-site Hiddlerex rvid scan technique. 

2- Thinlrindw Ul detector Ebtrline W-2101 used at ground surface to determine beta- dose rate (1158 CtIIIdl~~g 
3- &ma-ray detector used for this warurewnt was a 5m x 5cm IIaIUl) crystal Eberline SpA-3) en tripod with 1.25 

lead side shieldins and digital readout (mrline Ratemeter Scaler pRs-1). 
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TABLE 6-Z (continued) 
Parcel Mo. 23a ouned by Rood Industriesr Inc. 

Reasurement of Radiation Levels and Ra-226 Concentrations Follouinr Reudial Action 

Site Grid Coordiuater 
North-South EarNest 

660 545 
660 547.5 
660 550 
ba 552.5 
660 555 
660 557.5 
660 560 
660 562.5 

.m 565 
660 567.5 
660 570 
.bbo 572.5 
660 575 
640 580 
660 582.5 
660 605 
660 607.5 
660 620 
660 622.5 
660 625 
660 627.5 
b60 630 
660 632.5 
660 635 
660 637.5 
660 640 
660 b42.5 
660 b45 
660 447.5 
660 650 
660 652.5 
660 655 
660 657.5 
660 660 
660 6b2.5 
660 665 
660 667.5 
660 670 
662.5 500 
bb2.5 502.5 
662.5 505 
tA2.5 507.5 

Ra-226 Soil Concentration Beta-bma Dose Rate 
(&i/r +I- 2-Siml at Ground Surface 

(See Mote il &d/hr (See Rote 21 

0.04 

0.04 

0.04 

0.03 

0.07 

0.04 

0.04 
0.03 

0.05 

0.1 

0.07 

0.05 

0.05 

0.04 

0.06 

0.05 

0.05 

0.04 

0.04 

0.04 

0.8 tt- 0.2 

1.0 t/- 0.2 

In-situ Sama-rau 
Intensity at 12 inches 

CM (See Rote 31 

3094 
3676 
3242 
3120 

3136 
3364 
3140 
3042 
30594 
3060 
3272 

5288 
3614 
4612 
2824 
3028 
3076 
3112 
3314 

3310 
2910 
3732 
3226 
2600 

3116 
3326 
3260 

2918 
3342 

--I- -- 

Soil mules (in au as collected condition) analyzed for Ra-226 usins a loci x 10~ NaI(TlI detector and multi-channel 
Ualuzer system. On-site Hiddlerex rapid scan technique. 
lhin-uindw Sl! detector Kkrline W-2101 used at wound surface to deterrine beta-oamt dose rate (I158 CFlV&dlhrI. 
ha- ray detector used for this measurement ws a 5cr x 5cr RaItTlI crystal (Eberlina W-31 on tripod rith 1.25 CI 
load side shielding and digital readout (Eberline Ratewter Scaler PRS-II. 
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TABLE B-22 (cant hued) 

Parcel Ho. 23a wml h t&d Idurtriesl Inc. 

lteasurement of Radiation Levels and Ra-22b Coacrrtrationr Follwiw Remedial Action 

Site Srid Coordinates 
North-South EastUIct 

510 
512.5 
515 
517.5 
5a 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 
550 
s2.5 
555 
557.5 
560 
5b2.5 
s65 
5b7.5 
570 
572.5 
575 
577.5 
580 
582.5 
585 
boo 
602.5 
605 
b07.5 
612.5 
615 
617.5 
620 
622.5 
625 
b27.5 

0.8 +I- 0.2 

Beta-Gurr Dose Rate In-situ W-ray 
rt Oround Surface Intearitv at 12 inches 

*d/b (See Mote 2) CM (See Note 3) 

3232 
3212 

1.0 +I- 0.2 3276 
3192 
3Wb 

3024 

2826 

4222 
3170 

4154 
3514 
3192 
3168 

3288 

662.5 
bb2.5 
662.5 
662.5 
662.5 
662.5 
bb2.5 
662.5 0.6 +I- 0.2 
bb2.5 
-642.5 0.6 +I- 0.2 
bb2.5 
bb2.5 0.7 +I- 0.3 
bb2.5 
bb2.5 1.6 +I- 0.2 
bb2.5 
bb2.5 0.7 +I- 0.1 
bb2.5 
662.5 2.3 tl- 0.2 
bb2.5 
bb2.5 0.9 +I- 0.2 
662.5 
bb2.5 0.7 ti- 0.2 
bb2.5 
662.5 0.2 +I- 0.2 
662.5 
bb2.5 0.8 tl- 0.2 
bb2.5 
bb2.5 0.4 kl- 0.1 
662.5 
bb2.5 0.8 tl- 0.2 
662.5 
bb2.5 
662.5 0.7 +I- 0.2 
bb2.5 
662.5 0.2 kl- 0.2 
bb2.5 0.5 tl- 0.2 
bb2.5 
bb2.5 1.1 tf- 0.2 
bb2.5 
662.5 0.5 tt- 0.1 
662.5 
bb2.5 1.3 tl- 0.2 

i- Soil sauler (in an as collected condition) arulned for k-226 using a 1Ocm x 1Ocm MaI detector and multi*w' 
analyzer system. On-site Niddlesex rapid scan technique. 

2- Thin-uindom On detector Kherline W-210) used at wound surface to determine heta-wma dose rate (1158 m*d’z” 
3- Gama-ray detector used for this measurement was a 5cm x  5~m kI(T1) crystal (EkrliM @&3) on tripod with 1.25 

lead side shieldins and digital readout Eberline Ratmter Scaler I%%1). 

3370 
3542 

3434 
2762 
3134 
3016 
3150 
3016 
3412 
3134 

Ra-226 Soil Concentrat 
Hi/r +I- 2-Sirw) 

(See Mote 1) 

ion 
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TABLE B-22 (cant inued) 
Parcel No. 23a owned br Wood Indurtries~ Inc. 

Heuureunt of Radiation Levels and Ra-226 Concentrations Follwino Remedial Action 

Site Grid Coordinates 
North-South EarWest 

L-226 Soil Concentration Betr-Gama Dose Rate In-situ W-ray 
(rCi/r *I- 2%~1 at Ground Surface Intensity at 12 inches 

(See Note 11 &dlhr (See Note 21 C?H Gee Note 31 

642.5 
662.5 
662.5 
M2.5 
&b2.5 
(r62.5 
662.5 
662.5 
bb2.5 
662.5 
662.5 
U2.5 
4b2.5 
662.5 
642.5 
662.5 
662.5 
652.5 
662.5 
662.5 
662.5 
662.5 
665 
665 
665 
665 
bk5 
665 
665 
665 
665 
665 
665 
665 
us 
665 
665 
665 
665 
665 
665 
665 

630 
432.5 
635 
637.5 
640 
b42.5 
645 
647.5 
650 
ti2.5 
655 
657.5 
660 
662.5 
665 
467.5 
670 
672.5 
675 
677.5 
680 
682.5 
500 
502.5 
35 
507.5 
510 
512.5 
515 
517.5 
520 
522.5 
525 
527.5 
530 
532.5 
535 
537.5 
540 
542.5 
545 
547.5 

0.9 +I- 0.2 

0.6 +I- 0.3 

0.6 +I- 0.2 

0.9 t/- 0.3 

” 0.6 tl- 0.1 

0.8 +I- 0.1 

0.9 tI- 0.2 

0.8 +I- 0.2 

0.7 +I- 0.1 

0.7 t/- 0.3 

0.9 ti- 0.2 
0.05 

0.05 

0.06 

0.04 

0.06 ' 

0.06 

0.06 

0.03 

0.05 

0.08 

2782 
2046 
2708 
2GO2 
3732 
3780 
2896 

325’6 
3132 

309b 

3430 
3118 
3444 

3474 
3218 
3210 
3320 
3272 
3184 

3078 
3212 
3102 

3136 
2962 
3264 
3324 
3422 
-- 

i-Soil surlcr (in an as collected condition) analyzed for k-226 urino a 10~~ x 1Ocr NaIUll detector and multi-channel 
r analyzer system. On-site Hiddlesex rapid scan technique. 
ts Thin-uindou Gn detector (Eberline W-210) used at wound surface to determine beto-ww dose rate (1158 CPHlrhadlhr). 
!a- &ma-ray detector used for this aeuurcwnt US a Scr x 5cr Nal(T1) crystal (Eberline SPA-31 on tripod rith 1.25 CB 
; lead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-1). 

Page 10 of 22 

ii B -135 



TABLE B-22 (continued) 
Parcel lb. 23a omed br Mood Irdurtries* Inc. 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-lkrt 

Ra-226 Soil Concentration Seta-fhm Dose Rate In-situ WTay 
bCil9 +/- 2-Sim~ at Ground Surface Intenritv at 12 inches 

(See Note 11 mRadlbr (See Mote 2) C?H (See Note 3) 

665 
665 
&5 
bb5 
665 
665 
465 
665 
MS 
MS 
us 
&5 
665 
665 
d&5 
bb5 
665 
MS 
665 
665 
665 
665 
665 
bbJ 
665 
4b5 
665 
665 
t&s 
bb5 
665 
665 
665 
665 
665 
645 

Ei 
665 
MS 
665 
665 

550 0.06 . 
S2.5 
555 0.04 
551.5 
560 0.03 
562.5 
565 0.05 
567.5 
570 0.04 
572.5 ‘I 
575 0.06 
577.5 
580 0.04 
582.5 
585 0.06 
587.5 
590 0.05 
595 0.03 
597.5 
boo 0.07 
602.5 
bB 0.04 
607.5 
bib 0.04 
612.5 
615 0.04 
617.5 
620 0.05 
b22.5 
625 0.05 
b27.5 
630 0.04 
632.5 
635 0.03 
637.5 
640 0.03 
b42.5 
b45 0.03 
617.5 
6% 0.04 
652.5 
655 0.05 

3474 
3470 
4450 
3424 

2966 
3478 

3112 

I- Soil sawles (in an as collected condition) analyzed for &22b using a 1Oa x 1Ocg LI(Tl) detector and sulti*haoeel 
analuzer system. On-site Hiddlescx ruid scan technique. 

2- lhin-uindou 011 detector (Eberline W-210) used at ground surface to determine b&a-p;;rru dose rate (1158 CPn/*dl’@)* 
3- Gama-ray detector used for this wagurmnt yo5 a 5cg x a b((Tj) crystal (nerline -3) oo tripod with 1.25 o 

lead side shielding and digital readout (Eberl ine Memeter Scaler m-1). 
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TABLE B-22 (continued) 
Parcel No. 2% ouned bv Mood Industries. Inc. 

Herrurewnt of Radiation Levels and R-m Concentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South EarWest 

b&5 657.5 
665 660 
bib5 662.5 
bb5 665 
665 667.5 
&b5 670 
665 672.5 
665 b75 
665 677.5 
665 baa 
bb5 482.5 
&&5 685 
665 487.5 
bb5 690 
665 692.5 
667.5 500 
bb7.5 502.5 
667.5 505 
667.5 507.5 
6L7.5 510 
667.5 512.5 
6c7.5 515 
647.5 517.5 
647.5 52v 
667.5 522.5 
bb7.5 525 
667.5 527.5 
M7.5 530 
667.5 532.5 
647.5 535 
667.5 537.5 
667.5 540 
667.5 542.5 
6b7.5 545 
U7.5 547.5 
667.5 550 
bb7.5 552.5 
b&7.5 555 
667.5 557.5 
M7.5 560 
657.5 562.5 
bb7.5 565 

h-226 Soil Concentrat 
bCi/r +/- 2-Simal 

(See Note 11 

:ion Beta- Dose Rate In-situ &ma-ray 
at Ground Surface Intensity at 12 inches 

&d/hr (See Note 2) Gil (See Note 31 

0.04 

0.04 

0.05 

0.1 

0.06 

0.03 

0.04 

1.7 tt- 0.2 

0.8 tl- 0.2 

1.0 t/- 0.2 

0.7 t/- 0.2 

1.1 +I- 0.2 

0.7 t/- 0.2 

0.8 +I- 0.2 
, 

0.6 +I- 0.2 

0.7 tt- 0.2 

1.1 +I- 0.2 

0.7 +I- 0.1 

1.4 tl- 0.2 

0.9 tl- 0.2 

3562 
3272 
3424 

3136 
3048 

3130 
2734 
2bO2 

2650 
3374 
3378 
3372 
3362 
3372 
3110 
3022 
3268 
3362 
3198 
3098 

3210 
3244 
3124 
3218 
3730 
3578 

fl- 1,. Soil sawler (in an as collected condition) analyzed for h-226 usins a 1Ocr x 10~ Ral(T1) detector and multi-channel 
aualurer rurter. On-site Hiddlesex rapid scan technique. 
Thin-uindou Ul detector (Eberline W-210) used at wound surface to determine kta-mma dose rate (1158 CPH/dad/hr). 
k-ray detector used for this measurement was a 5ca x 5cr Ral(Tl) crystal (Eberlinc SPCI-31 on tripod rith 1.25 cu 
lead side shielding and digital readout (Eberliac Ratemeter Scaler fR.S-1). 
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TABLE B-22 (continued) 
Parcel Ho. 23a amed br Mood Iadurtrierl Inc. 

Heasurewnt of Radiation Levels and Ra-226 Concentrations Follwim Remedial fktion 

Site Srid Coordinates Ra-2% Soil Concentration 
bcilr +I- 2-si9m) 

(See Note 11 

Retailam Rose Rate In-situ Sama-ray 
NorthSouth Eut-tlest 

667.5 567.5 : 
667.5 570 
667.5 572.5 
M7.5 575 
667.5 517.5 
667.5 580. 
667.5 582.5 
667.5 505 
647.5 987.5 ,~ 
‘667.5 590 
667.5 592.5 
667.5 595 
4b7.5 597.5 
667.5 boo 
667.5 602.5 
667.5 bm 
667.5 607.5 
667.5 610 
667.5 612.5 
667.5 615 
667.5 617.5 
4b7.5 620 
667.5 622.5 
647.5 625 
667.5 427.5 
667.5 630 
6b7.5 632.5 
667.5 635 
667.5 637.5 
647.5 640 
667.5 b42.5 
U7.5 b45 
667.5 447.5 
667.5 654 
667.5 652.5 
647.5 655 
b67.5 457.5 
667.5 w 
647.5 662.5 
667.5 ba 

’ bb7.5 667.5 
667.5 670 

0.5 4 0.2 

0.5 +I- 0.2 

0.2 *I- 0.1 

0.9 +I- 0.3 

0.5 +I- 0.2 

0.9 *I- 0.2 

0.7 +I- 0.2 

0.6 +I- 0.2 

0.7 +I- 0.2 

at bound Surface 
&adlhr (See Mote 2) 

Intensity at 12 inches 
CPH (See Mote 3) 

3708 
3316 

2996 
3120 
3134 

2896 
3110 
3574 

0.4 tl- 0.2 

0.5 tl- 0.2 

0.4 tf- 0.1 

0.8 +I- 0.2 

1.0 +I- 0.2 

1.1 ti- 0.2 

0.7 +I- 0.2 

0.9 +I- 0.3 

0.5 +I- 0.2 

0.6 +I- 0.2 

0.9 +I- 0.2 

0.4 tl- 0.2 

3474 
3436 

3476 

3124 

3434 

3034 
3396 
3294 

3424 

3678 

41& 

1- Soil surler (in an as collected condition) analyzed for Ra-226 usins a 1Oa x 1Ocr RaI(Tl) detector and Ullti-chu#’ 
arulrter system. On-site Hiddlesex ruid scan technique. 

2- Thimindou SH detector (Eherline H’-2101 used at wound surface to determine hetam dose rate (1156 m 
&ad/hr)d 

3- Gama-rau detector used for this measurement uas a 5cu x 5cu HaI(T\I crystal (Eherliuo SPA-31 on trimd with lJ5 a 
lead side shielding and digital readout (Eherline Rateuter Scaler PRS-1). 
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TABLE B-22 (continued) 

Parcel No. 23a owned br Mood Industries, Inc. 

Neasurewnt of Radiation Levels l nd k-226 Concentrations Following Remedial ktion 

Site Grid CZoordiMtes 
North-South East-Uest 

Ra-226 Soil Concentration Beta-bma Dose Rate In-situ Gama-ray 
bCi/r +/- 2-Sims) at Ground Surface Intensity at 12 inches 

(See Note 1) &ad/hr (See Note 2) CPH (See Note 3) 

bb7.5 672.5 
b67.5 b75 
447.5 677.5 
447.5 a0 
667.5 682.5 
667.5 685 
667.5 687.5 
bb7.5 690 
667.5 692.5 
667.5 695 
647.5 697.5 
bb7.5 700 
667.5 702.5 
670 xl0 
40 502.5 
670 505 
670 507.5 
670 510 
670 512.5 
670 515 
670 517.5 
670 520 
670 522.5 
670 525 
670 527.5 
470 530 
670 532.5 
670 535 
670 537.5 
670 540 
670 542.5 
670 545 
670 547.5 
670 550 
670 552.5 
670 555 
670 557.5 
670 560 
670 562.5 
670 565 
670 567.5 
670 570 

0.8 +I- 0.2 

2.1 tt- 0.3 

0.4 +I- 0.1 

0.8 +I- 0.2 

0.7 *I- 0.1 

0.7 ti- 0.2 

0.5 +I- 0.2 
0.m 

0.06 

0.03 

0.04 

0.05 

0.06 

0.05 

0.04 

0.04 

0.03 

0.05 

0.04 

0.05 

0.04 

0.05 

4112 
4734 
3024 

3402 
3282 
3134 
3124 
3192 
3100 

4058 
3118 
3x32 
3172 

-I__ -_---- -- --- 

Soil samples (in an as collected condition) analyzed for k-226 using a 1oU x 1Ocr NaI(T1) detector and multi-channel 
analyzer srrter. On-site Hiddlesex rapid scan technique. 
Thin-window G?l detector (Eberline W-210) used at wound surface to determine beta-sama dose rate (1158 CPtl/rRad/hr). 
&-ray detector used for this measurement was a 5cr x 5cr NaI(Tl) crystal (Eberline W-3) on tripod with 1.25 cm 
lead side shielding and digital readout (Eberline f&teuter Scaler PRS-1). 
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TABLE B-22 (cant inued) 

Parcel Ho. 23a med br Mood Irdurtries. Inc. 

kasurmnt of Radiation Levels and Ra-226 Conceutrations Follwinu Rewdial Action 

Site Grid Coordinates 
Worth-South East-kst 

Ra-226 Soil Concentration Bet&a Dose Rate Iu-situ Gsma-ray 
(?ci/s +I- 2-sisDa) at Wound Surface Intensity at I2 inches 

(see note 1) Jkd/hr Gee Mote 21 CPH (See Note 31 

670 572.5 
670 575 
670 577.5 
b70 580 
670 5S2.5 
b70 585 
670 587.5 
670 590 
670 392.5 s 
'670 595 
ho 597.5 
670 boo 
670 b02.5 
670 605 
670 407.5 
670 610 
670 612.5 
b70 615 
670 617.5 
670 b20 
670 622.5 
670 b25 
670 627.5 
670 630 
670 632.5 
670 635 
670 637.5 
670 640 
670 642.5 
670 645 
670 647.5 
670 b50 
670 652.5 
670 655 
670 657.5 
670 660 
670 642.5 
670 665 
670 667.5 
670 670 
670 672.5 
670 675 

0.03 

0.05 

0.04 

0.06 

0.04 

0.05 

0.04 

0.04 

0.04 

0.04 

0.07 

0.05 

0.05 

0.04 

0.04 

0.06 

0.06 

0.06 

0.06 

0.05 

0.05 

2942 
2794 
3168 
2736 
3ib2 

3496 

I- Soil sawles fin an as collected condition) raalned for h-226 usias a iOc~ x 1Oc~ #IfTl) detector and rulti*haooe' 
aaaluter suctea. On-site tliddlesex rvid scan techniwe. 

2- Thin-uindou Sl! detector Kberline W-210) used at sround surface to determine kta-uama dose rate (1158 cpluA?d'z" 
3- W-ray detector used for this ueasuremat was a 5ca x 5ca NaIUll crystal (Elmline sp(t-31 on tripod uith 1.25 

lead side shieldins and disital readout Xherlinc Ratmttr Scaler PRS-II. 
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670 677.5 
670 680 
670 682.5 
670 685 
670 687.5 
670 690 
670 692.5 
670 695 
670 697.5 
670 700 
670 702.5 
670 705 
670 707.5 
670 710 
670 712.5 
672.5 497.5 
672.5 500 
672.5 502.5 
672.5 505 
672.5 507.5 
672.5 510 
672.5 512.5 
672.5 515 
672.5 517.5 
672.5 520 
672.5 522.5 
672.5 525 
672.5 527.5 
672.5 530 
672.5 532.5 
672.5 535 
672.5 537.5 
672.5 540 
672.5 542.5 
672.5 545 
672.5 547.5 
672.5 550 
672.5 552.5 
672.5 555 
672.5 557.5 
672.5 560 
672.5 562.5 

TABLE B-22 (continued) 
Parcel No. 2% ouned by Uood Industries, Inc. 

. 
lloasurerent of Radiation Levels and k-226 Concentrations Follouino Reaedial Action 

Site Grid Coordinates 
North-South East-West 

k-226 Soil Concentration Beta* Dose Rate In-situ k-ray 
Hi/s +/- 2-Sisma) at Ground Surface Intensity at 12 inches 

(See Me 11 &d/hr (See Mote 21 @?I (Set Note 31 

0.04 . 

0.06 

0.06 

0.03 

0.04 

0.05 

0.07 

0.4 +/- 0.2 

0.7 t/- 0.2 

1.1 +I- 0.2 

0.9 t/- 0.2 

1.1 +I- 0.2 

0.7 +I- 0.2 

1.0 t/- 0.2 

0.8 +I- 0.2 

0.4 ti- 0.2 

1.1 +/- 0.2 

0.9 ti- 0.2 

0.9 t/- 0.2 

0.4 +I- 0.2 

1.0 *I- 0.2 

4776 
3944 

3150 
x82 
3142 

3186 
3524 
3504 

3492 
3454 

3484 
3478 
3862 
3260 

3510 
3102 
3112 
3642 
3240 

a-- 

1- Soil wles (in an as collected condition) analyzed for Ra-226 usins a 1Ocm x 1Ocr MaI detector and multi-ctlanrlel 
analyzer srrter. On-site tliddlescx rapid scan technique. 

‘2- Thin-aindom Ul detector (Eberline W-210) used at sround surface to determine beta-sama dose rate (1158 CPH/rRad/hr). 
3- &ma-ray detector used for this nasureaent uas a Scr x 5cr MaI crystal (Ebtrline SPA-31 on tripod rith 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-22 (continued) 

Parcel No. 23a amed )v Mood Irdurtrirrl Inc. 

lteasuremert of Radiation Levels and lk-224 Concentrations Follouim Remedial Action 

Site Srid Coordinates 
North-South EasHest 

672.5 565 
672.5 547.5 
672.5 570 
672.5 572.5 
672.5 575 
672.5 577.5 
672.5 580 
672.5 s2.5 
672.5 985 
b72.5 587.5 
672.5 590 
672.5 592.5 
672.5 595 
672.5 597.5 
672.5 boo 
672.5 602.5 
672.5 ba 
672.5 607.5 
672.5 610 
672.5 612.5 
672.5 615 
672.5 617.5 
672.5 620 -.. 
672.5 622.5 
672.5 625 
672.5 627.5 
672.5 630 
672.5 632.5 
672.5 635 
672.5 b37.5 
672.5 640 
672.5 b42.5 
672.5 645 
672.5 b47.5 
672.5 650 
672.5 652.5 
672.5 655 
672.5 651.5 
672.5 660 
672.5 bb2.5 
672.5 663 
672.5 647.5 

Ra-22b Soil Concentration 
Wih +/I- 2-sisaal 

(See Me 1) 

0.7 +I- 0.2 

0.0 tl- 0.2 

0.6 +I- 0.2 

1.0 +/- 0.2 

0.9 t/- 0.2 

1.0 +/- 0.2 

1.0 +/- 0.2 

0.9 +I- 0.1 

0.8 t/- 0.2 

0.2 tl- 0.2 

0.4 t/- 0.2 

0.7 t/- 0.1 

0.5 t/- 0.2 

0.6 tI- 0.2 

0.8 t/- 0.2 

1.1 tt- 0.2 

0.7 +I- 0.2 

0.9 tl- 0.2 

1.1 tt- 0.3 

1.1 tf- 0.2 

0.9 tt- 0.2 

Beta-Gama Dose Rate In-situ Gama-ray 
at Sround Surface Intensity at 12 inches 

&ad/hr (See Note 2) CPtl (see mote 3) 

4150 
3326 
3214 
3240 

3274 
3708 
3720 

3570 
3616 

3494 
3362 

3438 
3764 
3118 

3576 

3018 

3212 

3116 

3718 
3494 

6 
4: 
4; 
67 

I- Soil mules (in an as collected condition) analyzed for Ra-226 using a lOa x l&m Ma)(T)) detector and Bu)ti 
aaalner system. On-site iliddlesex rapid scan technique. 

2- lhinrindou of detector (Eher)ine W-210) used at ground surface to determine hetam dose rate (1158 WJad 
3- Gama-ray detector used for this nasurmnt ms a km x w bI(Tl) crystal (mrline -3) on tripod dth La 

)ead side shieldilw and digital readout (Eherline R;rte&er Scaler m-1). 
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, TABLE B-22 (continued) 

Parcel No. 23a owned bv Rood Industries, Inc. 

Reasuremont of Radiation Levels and k-226 Cencentrations Follwins Remedial Action 

Site Grid Coordinates 
North-South Eastiiest 

:- 
672.5 670 
672.5 672.5 
672.5 675 
672.5 677.5 
672.5 680 
672.5 682.5 
672.5 685 
672.5 6G7.5 
672.5 690 
672.5 692.5 
672.5 695 
672.5 697.5 
672.5 700 
672.5 702.5 
672.5 705 
672.5 707.5 
672.5 710 
672.5 712.5 
672.5 715 
672.5 717.5 
675 495 
675 497.5 
675 500 
675 502.5 
675 505 
675 507.5 
675 510 
675 512.5 
675 515 
675 517.5 
675 520 
675 522.5 
675 525 
675 527.5 
675 530 
675 532.5 
675 !a5 
675 537.5 
675 540 
675 542.5 
675 545 
675 547.5 

L-226 Soil Concentration Beta-&m Gore Rate In-situ Gama-rav 
tuGi/ t/- 2-SinmaI at Ground Surface Intensity at 12 inches 

(See Note 11 uRad/hr (See Note 21 CPH (See Note 3) 

2.9 t/- ‘0.3 

1.5 t/- 0.2 

1.0 +/- 0.2 

1.0 t/- 0.2 

‘% 0.8 +I- 0.2 

5.0 +I- 0.5 

0.5 +/- 0.1 

2.9 tl- 0.3 

1.1 t/- 0.2 

1.1 +I- 0.2 

, 

0.05 

0.04 

0.04 

0.04 

0.03 

0.05 

0.06 

0.06 

0.04 

0.06 

0.05 

3432 

4296 
4348 

/ 
3142 

4024 
3172 
2728 
3166 
3070 
xx36 
3474 

3716 

3476 
3312 
3520 

3406 
3616 
3452 
3420 
3416 

3452 

!; Soil wales (in an as collected condition) analyzed for Ra-226 usins a 100 x 1Ocr kl(T11 detector and multi-channel 
‘t Ualvzer svstem. On-site Riddlesex rapid scan technique. 

indou Ul detector (Eberlinr W-210) used at wound surface to determine beta-mm dose rate (115% C??lt&dlhr). 
-ray detector used for this measurement ws a SCB x 5cm NaI(Tll crystal (Eberlinc SPA-31 on tripod uith 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-22 (continued) 
Parcel No. 23a #md by Wood Ir(rstriesl Inc. 

basurmnt of Radiation Levels and Ra-226 Concentrations Fellovine Remedial Action 

Site Grid Coordinates 
North-South East-Wlst 

Ra-22b Soil Cencentrrtion Betadhma Gore Rate In-situ Gama-raY 
bCi/s *I- 2-Sim) at Ground Surface Intensity mt 12 inches 

(See Mote 1) Ilkd/hr Gee Note 2) CPN (See Note 3) 

675 550 
675 5S2.5 
675 555 
675 557.5 
675 560 
675 5162.5 
675 565 
675 367.5 
675 570 .* 
‘675 572.5 
675 575 
675 577.5 
675 580 
675 22.5 
675 35 
675 507.5 
675 590 
675 !i92.5 
675 597.5 
675 MO 
675 bO2.5 
675 M7.5 
675 610 
675 612.5 
675 615 
675 617.5 
675 620 
675 622.5 
675 625 
66 627.5 
675 630 
675 bb2.5 
675 bbs 
675 647.5 
675 677.5 
675 680 
675 685 
675 682.5 
675 b87.5 
675 65’0 
675 65’5 
675 697.5 

0.05 

0.05 

0.05 

0.04 

0.04 

0.04 

0.05 

0.04 

0.04 

0.03 

0.04 

0.05 

0.04 

0.03 

0.04 

0.05 

0.02 
0.04 

0.05 4376 
0.04 3148 

3246 
3396 

3720 

3624 

3296 
3192 
3770 

3276 

3078 
3018 
3122 
2924 

3378 
3152 
3826 
3562 

l- Soil samples (in an as collected condition) analned for Ra-226 usins a 1Ocm x 1Oa HaI detector and multi-cWwl 
analvzer svstem. On-site Hiddlesex rapid scan technique. 

2- Thin-mindw Gil detector Kberline W-210) used at wound surface to determine beta-sama dose rate (1158 @Wtadlhr)* 
3- Gama-ray detector used for this measurement was-a Scm x 5cm kI(T1) crystal (Eberline -3) oa triwd with 1.25 Ca 

lead side shielding and digital readout Eberline Ratenter Scaler PRS-1). 
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TABLE B-22 (continued) 
Parcel No. 23a oured br Yood Industries, Inc. 

Heasurewnt of Radiation Levels and Ra-226 Concentrations Folloainr Remedial Action 

Site Grid Coordinates 
North-South EastSkst 

RI-226 Soil Concentration 
trCi/r +I- 2-Sirul 

(See Nate 11 

bTs 700 
675 702.5 
675 705 
675 707.5 
677.5 522.5 
677.5 525 
677.5 527.5 
677.5 532.5 
677.5 535 
677.5 537.5 
677.5 540 
6’77.5 542.5 
(i17.5 545 
677.5 S47.5 
bn.5 550 
677.5 552.5 
677.5 555 
677.5 5S7.5 
677.5 560 
677.5 562.5 
bn.5 565 
677.5 567.5 
bn.5 570 
677.5 572.5 
677.5 575 
677.5 577.5 
677.5 580 
677.5 582.5 
677.5 585 
677.5 587.5 
677.5 590 
677.5 592.5 
bn.5 595 
677.5 597.5 
677.5 boo 
677.5 602.5 
477.5 605 
677.5 607.5 
bn.5 680 
677.5 682.5 
bn.5 685 
677.5 687.5 

0.8 +I- 0.2 

1.0 +I- 0.2 
1.0 t/- 0.2 

0.5 +I- 0.2 

1.0 t/- 0.2 

1.2 t/- 0.2 

0.8 tl- 0.2 

1.7 t/- 0.2 

1.2 t/- 0.2 

0.8 +/- 0.2 

1.1 t/- 0.2 

1.1 tt- 0.2 

0.6 tt- 0.2 

1.1 t/- 0.2 

0.8 tf- 0.2 

1.2 +/- 0.2 

0.6 tt- 0.2 

0.5 +I- 0.2 

0.6 +t- 0.2 

0.7 +r- 0.2 

Btta-Gama Gore kte In-situ W-ray 
at Ground Surface Intensity at 12 inches 

Mad/hr (See Rote 21 C?N (See Rote 31 , 
-- 

0.03 2970 
3374 

0.04 3478 
3148 
3078 
xc?2 
3274 
3188 
3192 

3124 

3192 

373b 
3590 
3708 

4172 
3254 
34% 
3726 
3736 

* 3430 

53285 
3645 

6 hi1 sawles (in an as collected condition1 analyzed for Ra-226 usins a 1Ocm x 1Ocm NaItTl) detector and multi-charm1 

i- 
Wlrrer svstem. On-site Hiddlesex rapid scan technique. 
min-uindou Ul detector (Eberline W-210) used at wound surface to determine beta-wma dose rate tl1SG CXlVnRad/hr). 
ha-ray detector used for this measurement HS a Scm x Scm NaI(T11 crystal (Eberline SPA-31 on tripod rith 1.25 Cm 
lead side shieldino and digital readout Kberline Ratemeter Scaler PR?+11. 
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hsurmnt of Radiation Levels and Ra-226 Concentrations Follwim Remedial ktion 

Site Orid Coordimtes 
North-South Eut+est 

Ra-226 Soil Concentratien BetMama Dose Me In-situ Our-ray 
bci/r +I- 2-sisma) at Ground Surface lrtensitr at 12 inches 

See Me 1) &ad/br (See Note 2) CPN (See Mote 3) 

bn.5 690 
617.5 692.5 
bn.5 695 
bn.5 b91.5 
677.5 700 
671.5 702.5 
677.5 705 
bn.5 707.5 
bTI.5 710 ‘~ 
617.5 712.5 
677.5 715 
677.5 717.5 
bn.5 720 
m .5 595 
682.5 boo 
M2.5 697.5 
602.5 700 
682.5 702.5 
682.5 705 
682.5 707.5 
682.5 710 
602.5 712.5 
602.5 715 
w.5 717.5 
602.5 720 
685 702.5 
605 705 
685 707.5 
685 710 
685 712.5 
605 715 
685 717.5 
687.5 705 
687.5 707.5 
687.5 710 
687.5 712.5 
U7.5 715 
M l.5 717.5 
687.5 720 
687.5 722.5 
692.5 710 
692.5 712.5 

1.1 ti- 0.2 

0.9 tf- 0.2 

0.4 ti- 0.2 

1.9 *I- 0.2 

1.1 ti- 0.2 

1.0 tf- 0.2 

2.7 tf- 0.3 

0.9 ti- 0.2 

0.7 ti- 0.2 

1.2 ti- 0.3 

0.9 tf- 0.2 

0.04 

0.04 

0.04 

0.5 ti- 0.1 

1.1 t/- 0.2 

0.9 *I- 0.2 

1.9 tf- 0.2 

l- Soil mules fin an as collected condition) analyzed for Ra-226 using a 1Ocu x 1Ocm Nal(T11 detector and muIti-cW~l 
analner system. On-site lliddlesex rvid scan techniwe. 

2- Thimindou m  detector Kberline W -2101 used at wound surface to determ ine beta-eama dose rate (11% C?tUrlhd/hr)* 
3- W -ray detector used for this measurement was a Scm x Scm NaIiTIl crystal (Eberline SPh-3) on tripod with 1.25 ~8 

lead side shieldim  and digital readout Eberline Ratemeter Scaler PRS-11. 

Page 21 of 22 
8-146 



TABLE B-22 (continued) 
Parctl MO. 238 orncd br bbod Industries, Inc. 

Hearurwtnt of Radiation Levels l d Ra-226 Conccntrrtions Followin, Remedial Action 

Sitt Grid Coordinattc 
Worth-South East-MM 

R-226 Soil Conctntrrtion 8ttaOuw Dow Ratt In-situ Gawvrar 
bCilr i/- 2-Sim) at Ground Surfact lnttnritv rt 12 in&s 

(see nott 1) &d/hr (Stt Hott 21 cfv! (stt nott 3) 

692.5 
692.5 
692.5 
692.5 
692.5 
692.5 
695 
65’5 
6% 
695 
695 
6% 
6% 
6% 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
697.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
702.5 
705 
705 
705 
705 
705 
705 
705 

715 
717.5 1.3 +/- 0.2 
720 
722.5 1.0 kl- 0.2 
725 
727.5 1.2 +i- 0.2 
710 
712.5 
715 

‘, 717.5 
720 
722.5 
725 
727.5 

‘712.5 0.7 +I- 0.2 
717.5 1.1 +I- 0.2 
720 
722.5 0.3 +I- 0.2 
725 
727.5 0.7 +I- 0.3 
730 
732.5 0.7 +I- 0.2 
7M 
722.5 0.8 +I- 0.2 
725 
727.5 1.0 +I- 0.2 
730 
73.5 0.9 +/- 0.2 
735 
720 
722.5 
725 
727s 
730 
732.5 
735 

0.06 ,. 

0.04 

0.06 

0.04 

3210 
3316 
3696 

3718 

3430 
2826 

3472 

3512 
3226 
3594 
3176 
3372 
3248 
3842 
3180 

3431 
3270 

0.05 
, 

3124 
3182 

0.06 
3662 

0.05 3164 

0.05 3752 

11 Soil uwlts (in an as collected condition) analned for Ra-226 wins a 10~ x 10~~ NitI detector and rulti-chmntl 
’ ana?yztr rvstcr. On-site Hiddltstx rapid scan ttchniw. 
$ Thin-windou Gt! dtttctor (Ebtrline W-2101 ustd at mround surftct to dttenint bcta-suu dose ratt (1158 CWMad/hr). 
:? km-ray dettctor ustd for this warurewnt was a Scr x Scr NaIUl) crystal (Ebtrlint SPA-O) on tripod rith 1.25 cm 
a ltad sidt shieldinr and dirital readout (Eberlint Rattwter Scaltr PRS-I). 
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TABLE B-23 
Parctl No. 23b wntd by Uood Industrits, Inc. 

Neasurmnt of Radiation Levtls and Ra-226 Conctntrations Follouins Remedial Action 

Site Grid Coordinates 
North-South ,East-Uest 

---- 

Ra-226 Soil Concentration 
bCi/9 t/- 2-Si9ra) 

(Ste Note 1) 
-I----------- 

807.5 860 
807.5 895 
807.5 897.5 
807.5 900 
807.5 902.5 
807.5 905 
807.5 907.5 
807.5 910 
810 900 
810 902.5 
810 905 
810 907.5 
810 910 
810 912.5 
810 915 
812.5 900 
812.5 902.5 
812.5 905 
812.5 907.5 
812.5 912.5 
812.5 915 
812.5 917.5 
812.5 920 
815 905 
815 907.5 
815 910 
815 912.5 
815 915 
815 917.5 
815 920 
815 922.5 
815 925 
815 927.5 
815 930 
815 932.5 
615 935 
817.5 905 
817.5 907.5 
817.5 910 
817.5 912.5 
817.5 915 
817.5 917.5 

0.6 tt- 0.2 

0.7 +I- 0.1 

0.7 tt- 0.2 

1.0 +/- 0.2 

1.0 +f- 0.2 
1.0 t/- 0.2 

0.9 +I- 0.2 

3.0 +I- 0.2 

1.4 +f- 0.2 

0.6 +I- 0.2 

0.04 

0.06 

0.06 

0.06 

0.11 

0.03 

0.06 

0.06 

0.05 

Reta-Gama Dose Rate In-situ Gaw-ray 
at Ground Surface Intensity at 12 inches 

rRad/hr (See Note 2) CR! (See Note 31 
------------- --, -------mm;-, 

3102 
33bo 
3396 

31% 
3420 
3192 
2712 
2950 

3240 
3970 
4032 
3178 
2546 
3046 
3484 
3582 
4066 
3504 
3266 

2530 
3412 
2923 
2902 
3x2 
3146 
3170 
3045 
2313 
2904 
2944 
2934 
3Oc4 
2645 
52% 
4800 
3330 
3425 
3142 
3854 

----------------------------------------------------_---_--_______I_I_________---- 

l- Soil samples (in an as collected condition) analyzed for Ra-22C usins a 10~~ x 1Ocn1 NaIiTll detector and multi-ChaorieT 
analyzer srstrr. On-site lliddltsex rapid scar1 technique. 

2- Thin-uindov @I detector (Eberline tp-2101 used at wound swface to determine beta-s- dose rate (1153 Ct%%Rad/hrl~ 
3- Gamma-ray detector used for this measurement ws a 5cm x 5m NaI(T11 crystal (Ebcrline SPA-31 on tripod with 1.25 co 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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I’ ’ 
I 
w 
I) 
I 
I, 
I 
I 
I 
t 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
1 
t 
1 

I 
1 

i 

. 

kasurement 

Sitt Grid Coordinates 
North-South East-444 

817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
817.5 
820 

‘820 
820 
820 
820 
820 
820 
820 
83 
820 
820 
820 
820 
m 
820 
820 
820 
gl3 
8” ‘5 -*. 
82.5 
82.5 
822.5 
Cd’.5 
822.5 
822.5 
Era.5 
8p.s 
822.5 
822.5 
s-1 
&J 
825 
825 
825 

920 
922.5 
925 
927.5 
930 
932.5 
935 
937.5 
910 
912.5 
915 
917.5 
920 
92.5 
9a 
927.5 
9x 
932.5 
935 
937.5 
943 
842.5 
945 
947.5 
9X.5 
9 cc JJ 
935 
9. -7 = 4l.J 
94c 
942.5 
945 
947.5 
955 
y”? c JL.J 
9% 
957.5 
960 
945 
947.5 
950 
952.5 
955 

h-226 Soil Concentration Beta-Dam Dose Kate In-situ Gama-r;r 
(&i/9 +/- 2-Sigti) at Groun?! Surface Intensity at 12 inches 

(St4 Ilot4 1) 8Radlhr (Sea N:lt? 21 CR! ISee Note 3: 
mm- ----v- ----- - -_--- - --e-----e-- - -_--__ 

36M 
0.4 +I- 0.2 30&% 

3354 
0.7 t/- 0.1 3746 

3575 
0.7 +/- 0.2 3?92 

3% 
0.3 +I- 0.2 yfly 

0.07 & 
4324, 

0.07 4g4:; 
‘., -p,:. C#C.~ 

0.05 3u4 
341c 

0.05 yet.. .&_C 
4z:“ia 

0.06 ~f~~~~ 
-3X-t 

0.06 3T!S 
‘A44 . 

0.04 19(lt 
273L 

0.05 425”. 
3730 
3151 . 

0.03 2," J" 

c) -, -a 4 A.; 

0.5 +I- 0.2 p*$(, 
-.c, -9 - &,j;; :, 

I.5 +I- 0.2 .Zf!!?'. 

4774 
0.7 +I- 0.2 4!874 

4 : ?i c d 

0.7 +I- 0.2 yfc,.~. 

5!I4 

2.1 +!- 0.3 er ! ;. .'_ . . 
3030 

(I.05 1'442 
::Jl) 

o.oti :-‘2!(. 
588 

0.05 3'TlZ 

TABLE B-23 (continued) 

Parcel No. 23b ountd by Wood Industries, Inc. 

of Radiation Levels and Ra-22t Concentrrtioas Fcllouins Relhedia! &tic:; 

------------------------------------------------------------------------------------------------- 
soil rambles (in ah as collected corlditiwl a!lal ;Zed for Ra-‘Zt usins a 10~1 x IOclt kI(Tl) dctccto: ar,d xItl-:!ai:l:sc! 
analyzer svsteo. On-site Hiddlesex rwid scar, technique. 
Thin-uindow G?! detector (Eberline W-2101 used at sr-ound surface to d&mine t4s-gama dose rate !!1% Tf%‘cPi< ‘t.r :. 
k-r-ar detector used fk t!& aeasureaent @a$ a 5cr ): 52~ Na!(Tl) crystal (E!+:!ine vA-3) 0:. tiiF.'.? c!$f+ !.z'? x 
lead side shieldins and dlsital readout (E&r line Fiitm+tcr Scaler FK-!l. 

*20f3 
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TABLE B-23 (continued) 
Parcel No. 23b omed by Wood Industrits, Inc. 

iloasurmnt of Rudirtion ttvtls and RI-226 Conctntrrtions Followins Remedial Acti& 

Sitr Grid Coordinates 
North-South ~st-kst 

825 
825 
825 
825 
827.5 
827.5 
827.5 
827.5 
827.5 
827.5 
827.5 
827.5 
830 
830 
830 
830 
830 
830 
832.5 
832.5 
832.5 
832.5 
832.5 
832.5 
832.5 
835 
835 
835 
835 
835 
837.5 
837.5 
837.5 
837.5 
840 

Ra-226 Soil Concentration Beta-Gama Dose Rate 
Hi/r +/- 2-Sivul 

In-situ Ga&&a-ray 
at Ground Surface 

(Set Nott 1) mRad/hr LW Note 2) 
Intensity at 12 ific$es 

CPll 6tt Note 3: 
---A- --1__--- ------- ----_____ 

957.5 
960 
962.5 
965 
952.5 
955 
957.5 
960 
942.5 
965 
967.5 
970 
9bO 
962.5 
965 
967.5 
970 
972.5 
965 
967.5 
970 
972.5 
975 
977.5 
980 
970 
972.5 
975 
977.5 
980 
972.5 
975 
977.5 
980 
977.5 

0.06 

0.03 
0.8 +/- 0.2 

2.2 +I- 0.2 

1.5 +/- 0.2 

0.7 +I- 0.2 

O.Ob 

0.05 

0.06 

2.0 +/- 0.2 

0.8 +/- 0.2 

1.0 +/- 0.2 

1.5 +/- 0.2 

I.3 +/- 0.2 

0.04 

0.05 

0.04 

50% 
sob 
3178 
252% 
3254 
4033 
5514 
51% 
4ow 
3714 
20j 
30X) 
5232, 
442; 
4??5 
3708 
3&]i! 
3942 
325c c 
4752 
4012 
3356 
44bi;l 
494ta 
3234 
zzs 
5bbJ 
40% 
514:’ 
‘Hi8 
35.4 c 1 0 
371 
5?:*:! 
4664 
3366 

-em -----_I-----___-__---__~_____I__ ____--- 

i- Soil H~~lcs (in W OS colltcted condition) analyzed for k-226 using a 10~~ x 10~1, kI(T1) detector and ru!tl-channel - 
l oluztr system. On-site ttiddltstx rapid scan technique. 

2- Thin-uindw @! detector (Eberline W-210) used at ground surface to deterPine beta-pa- dose pate (11% mvcdiad/hr)~ 
!iSoil ! 

3- Cam-ray detector used for this ueasurtaent w5 a 5~0 x SCR NaI(Tl1 crystal (Etltrline SPA-;) OR tripod with 1.25 cm 
I’ 

rMlYi 

ltrd side shitldino and digital readout (Eherline Ratemeter Scaler pH$I). 
b Thin-r 

‘“&- 
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Parcel No. 

Reasurtmtnt of 

Sitt Grid Coordinatts 
brth-South East-i&t 

e-m 
840 3!0 
857.5 267.5 
857.5 270 
860 255 
860 267.5 
860 270 
860 272.5 
,%2.5 m.5 
862.5 265 
862.5 267.5 
862.5 270 
852.5 272.5 
862.5 275 
865 260 
865 262.5 
86 265 
8!i5 267.5 
8!3 270 
865 272.5 
865 275 
865 277.5 
8b7.5 25?.5 
8u.5 260 
867.5 262.5 
867.5 265 
857.5 267.5 
bs7.5 270 
8b7.s 2?2.5 
867.5 275 
867.5 277.5 
8b?.5 280 
867.5 282.5 
867.5 28s 
8X 257.5 
8?0 2M 
8?O 262.5 
870 2w 
810 247.5 
870 270 
870 272.5 
870 275 
870 277.5 

TABLE 0-24 
24 oantd by Francis Zatika includinr adjactnt Borough Eastwnt 

Radiation Levels and Ra-224, Conctntrations Follorinr Remedial Action 

Ra-226 Soil Concentration 
bCi/S +/- 2-SirJu) 

(Set Note 11 
-1-----1--w 

< 0.1 

0.5 +I- 0.2 

0.4 +I- 0.2 

0.8 t/- 0.2 

0.7 t/- 0.1 

1.1 t/- 0.2 

0.8 t!- 0.2 

0.4 t!- 0.2 

0.7 +I- 0.2 

8tto-Gama Dosr Ratr 'In-situ Gaana-ray 
at Ground Surfact Inttnsitv at 12 inchts 

mRad/hr (Stt Nott 2) CP!l Eta Note 31 
e-w--- --s-- ------------____ 

0.05 

0.03 

0.04 

0.06 

0.05 

0.03 

0.02 

0.03 

0.05 

O.OS 

0.05 

4500 
2126 
2406 
2859 
2260 
2180 
2!20 
3620 
3328 
28!4 
2120 
22.bo 
2024 
3bso 
3480 
3404 
4834 
2554 
2024 
2318 
2oso 
4352 
sib0 
3776 
3546 
3259 
3376 
3338 
1962 
2042 
5oc 
3342 
333 
5701 
3346 
3808 
3464 
3108 
4!LJ4 
3342 
3902 
3064 

----- -------- ---------------- 

I- Soil sawlts (in an as collecttd condition) analyzed for Ra-224 using a 1Ocm x 1Ocm NaI(T11 detector and wlti-channe? 
analyzer system. On-site tliddlesex rapid scan technique. 

IS Thin-uindou Gil detector (Ebtrline W-210) ustd at ground surface to determine btta-fama dose rate (1!59 CFHMadlhr). 
?- Gamma-ray dttector used for this measurerent w5 a 5cci x 5co Nal(T!) crystal (Eberline SPII-3) on tripod ui!h !.L’S :UI 

lead side shielding and disital readout (Eberline Ratemete: Scaler FlS-I). 
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TABLE B-24 (continued) 
Parcel No. 24 omtd by Francis fatika iacludins adjacent BorouPh Easerent 

lleasurmnt of Radiation Ltvtls and Ra-224 Concentrations Followinl Rntdial Action 

Sitt Grid Coordinates 
North-South East-tiest 

-- 
870 280 
870 282.5 
870 285 
872.5 255 
872.5 257.5 
872.5 260 
872.5 262.5 
872.5 265 
872.5 247.5 
872.5 270 
872.5 272.5 
872.5 275 
872.5 277.5 
872.5 280 
872.5 282.5 
872.5 285 
875 252.5 
875 255 
875 257.5 
875 260 
875 262.5 
875 265 
875 267.5 
875 270 
875 272.5 
875 275 
875 277.5 
875 ,30 
875 282.5 
875 285 
877.5 2w 
877.5 252.5 
877.5 255 
877.5 257.5 
877.5 260 
877.5 242.5 
877.5 265 
877.5 267.5 
877.5 270 
877.5 272.5 
877.5 275 
877.5 277.5 

Ra-226 Soil Concentration 
bCi/¶ t/- 2-SiSma) 

Gee Rote 1) 

0.1 +I- 0.2 

0.7 +I- 0.2 

0.5 +I- 0.2 

0.9 tf- 0.2 

0.7 t/- 0.2 

1.5 tt- 0.3 

0.6 +I- 0.2 

0.6 t!- 0.2 

0.7 +f- 0.2 

0.4 t/- 0.2 

0.8 +I- 0.2 

2.8 +?- 0.3 

0.06 

0.04 

Dtta-Gama Dose Rate In-situ Guu-ray 
at Ground Surfact htenSitY at 12 inches 

dad!hr Gee Nott 2) Wt! (See Note 3) 
---- 

0.05 3&--y- 

0.03 3402 
5470 

3418 

3700 
4443 
3164 
3440 
35’4 
3570 
3430 

3482 
3004 
2334 
57s 
4420 
3422 
4118 
3274 
3100 
3495 
3014 
3298 
4512 
5234 
4026 

-- --- 
Soil uwles (in an as collected condition) analyzed for Ra-224 usin$ p 1Ocr x 1Ocp W(T1) &ttctor and multi-channel cSoil 
l nalrztr svsttm. On-site tliddltsex rapid scan technique. anal< 
Thin-uindom M detector (Eberline IF'-210) ustd at ground surface to determine beta-fw dost rate (11% @f!Mad!hr)~ 

:h Thin 

&ma-ray dettctor ustd for this wasureaent mas a 5cr x 5cr W(Tl) crystal (Eberline Sp4-3) on tripod with 1.25 cm : k houc; 

ltad side shielding and digital readout (Eberline Ratemeter Scaler M-1). lead 
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TABLE B-24 (continued) 

Parcel No. 24 owned bu Francis Zatika includinl adjacent BorouSh Easewnt 

Measurement of Radiation Levels and Ra-226 Concentrations Followins Remedial Action 
u 

: 

Site Grid Coordinates 
North-South East-t&t 

(I - 
1 877.5 
a 880 
a 880 

880 
a 000 
I 880 
I SF0 
? 880 

w s&o 

u 
@30 
830 

1 a0 880 
4 8Bo 

q eS2.5 

“I 
m2.5 
882.5 

f B2.5 
rr 8ER.5 
ij B2.5 

1 832 852.5 5 

q 
w’5 

&5 St 832.5 
882.5 
832.5 

1 a5 
885 
85 
885 
&s5 
885 
es5 

4 885 
855 

i 835 
885 

./ 8s 
I ! .c 887.5 
3; I? 887.5 

887.5 

280 
247.5 
LB0 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
275 
277.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
275 
245 
247.5 
,750 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
242.5 
245 
247.5 

Ra-226 Soil Concentration Beta-Dam Dose Rate In-situ Gama-ray 
MXS +I- 2-Sigu) at Ground Surface Intensity at 12 inches 

(see Note 1) lRad/hr (See Note 2) WH ISee Note 3) 

0.04 

0.06 

0.04 

0.05 

0.05 

0.06 

1.4 +I- 0.3 

C.6 +I- 0.2 

0.8 t/- 0.2 

2.7 +I- 0.3 

1.6 +I- 0.2 

2.2 +/- 0.3 

0.05 

0.04 

0.03 

0.05 

0.06 

0.04 

1.0 tt- 0.2 

0.5 +I- 0.2 

3126 
5366 
4904 
35ozf 
4114 
3722 
2874 

2974 
3834 
4642 .- 4216 
3640 
3166 
4572 
51M 
4042 
3596 
3312 
3374 
4429 
3e34 
3230 
5222 
5200 
4382 
3040 
5145 
3e56 * 
35!6 

- 3296 
3133 
338 
3430 
4008 
4536 
4954 
3404 
3170 
49550 

40% 
------ I_-______-__--_-----__------------  

Soil sawles (in an as collected condition) analyzed for Ra-U 316 using a 10~1 x 1Ocm Nal!TlI detector and rulti-channel 
Uralmr system. On-site Hiddlerex rapid scan technique. 
Ihinrindou St! detector IEberline tF-2101 used at fround surface to determine beta-sama dose rate fll5S C?!llaRadlt~r). 
Saw-ray detector used for this wasurewnt ws a 5cn x 5cr Na!(TIl crystal !Ebe:lino SPA-31 on tripod vith 1.25 cm 
lead side shie!dins and ditital readout (Eberline Ratemeter Scaler FRS-1): 



TABLE B-24 (continued) 
krcel No. 24 ouncd bu Francis Latika including adjacent Boroufh Easement 

tIeasuremt 

Site Grid Coordinates 
North-South East-blest 

--- 
887.5 
887.5 
881.5 
887.5 
887.5 
B7.5 
887.5 
887.5 
8Et7.5 
887.5 
890 
859 

El 
890 
890 
890 
890 
890 
890 
890 
090 
890 
892.5 
392.5 
892.5 
892.5 
S92.5 
892.5 
S92.5 
892.5 
892.5 
852.5 
392.5 
892.5 
892.5 
897.5 
897.5 
897.5 
897.5 
897.5 
897.5 

250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
272.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
270 
237.5 
240 
242.5 
245 
247.5 
250 
252.5 
255 
257.5 
260 
262.5 
265 
267.5 
232.5 
235 
237.5 
240 
242.5 
245 

of Radiation Levels and Ra-226 Concentrations Follwins Remedial Action 

Ra-226 Soil Concentration RetaGuu Rose Rate 
bCi/J +I- 2-Si*I at Ground Surface 

See Note 11 &d/hr Gee Note 2) 
-- 

0.6 t/- 0.2 

1.0 t/- 0.2 

0.6 +I- 0.2 

2.0 +I- 0.3 

0.09 

0.05 

0.04 

0.03 

0.05 

0.04 

0.04 
0.7 +I- 0.2 

1.0 +I- 0.2 

1.0 +I- 0.2 

1.2 t/- 0.2 

1.0 t/- 0.2 

0.3 tt- 0.2 

1.1 +I- 0.3 
1.3 tl- 0.2 

0.04 
0.9 tf- 0.2 

0.04 
0.0 t/- 0.2 

0.04 

In-situ Gama-ray 
lntensitv at 12 inches 

CPll See Rote 3) 

3102 
3130 
2072 
297S 

3206 

ifi 
3052 
3520 
4952 
4288 
3626 
2306 
419% 

312Q 
3184 
3150 
3268 
3578 
4534 

l- Soil sawles (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 1Ocm NaI(T1) detector and rulti-chnntl ‘Soil ~1 
analrzer susta. On-site Hiddltsex rapid scan technique. : Ualmr 

2- Thin-uindou @I dettctor (Eberlint If-2101 used at sround surface to determine beta-gama dose ratt (1158 CN&d/hr)* f’lh. . 
3- W-ray detector used for this ueasurement was a 5cu x 5cr RaI(T1) crystal (Ebwline SPA-3) on tripod rith 1.25 c” 

I,hzTfi 

lead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-I). Itad sit 
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TABLE B-24 (continued) 
Rrctl No. 24 owned by Francis Zatika includinl adjacent Boroush Easeaent 

Measurement of Radiation Levels and Ra-226 Concentrations Follovins Remedial Action 

Sitt Grid Coordinates 
North-South East-kst 

097.5 247.5 
897.5 250 
897.5 252.5 
897.5 255 
897.5 257.5 
897.5 260 
89?.5 262.5 
897.5 265 
wo 230 
900 232.5 
900 235 
900 237.5 
900 240 
900 242.5 
900 245 
900 247.5 
900 250 
590 252.5 
900 255 
900 257.5 
900 269 
902.5 227.5 
902.5 230 
902.5 232.5 
902.5 235 
902.5 242.5 
902.5 245 
902.5 247.5 
902.5 250 
902.5 252.5 
902.5 255 
902.5 257.5 
905 225 
905 227.5 
905 230 
905 23zf.5 
905 235 
905 23?.5 
905 242.5 
905 245 
905 247.5 
905 250 

Ra-226 Soil Concentration Beta-Sam Dose Rate In-situ Gama-rau 
(pCi/S +I- 2-SilwI at Ground Surface lnttnsitv at 12 inches 

(See Note 1) dadlhr Gee Nott 2) @PI (See Nott 3) 

0.7 4I- 0.2 

0.9 4I- 0.2 

1.5 4/- 0.2 

0.6 4/- 0.2 

0.05 

0.04 

0.03 

0.05 
0.06 

0.06 

0.04 

0.04 

0.03 

0.04 

0.04 
1.4 +/- 0.3 

1.2 tt- 0.2 

0.6 +I- 0.2 

1.0 4!- 0.2 

1.3 4I- 0.2 

2.7 4I- 0.3 
0.05 

0.05 

0.06 

0.04 

0.04 

3366 
2816 
5384 
55ob 
4&O 
5CbO 
4614 
4000 
3104 
:s!23 
34?b 
492 
3496 

5472 
4790 
48% 
6276 
4Ll2 
3222 
3310 
5024 
4478 

, 44ob 
6870 
4734 
4592 
4776 
6190 
5'W 
5bo. 
4b22 
325s 
4?3 
46?2 

---- ----------I ---- -------- --- 

1. Soil sawlts (in an as collecttd condition) analmd for Ra-226 usins a 1Ocm x 10~8 NaI(T1) dtttctor and multi-channtl 
analvztr s&m,. On-site Hiddltstx rapid scan ttchniwe. 

b Thin-window Gs4 dtttctor (Ebtrline W-210) ustd at ground surfact to dtttrrint btta-fama dose ratt (11% CHl/mRad/hr). 
b&am-ray detector used for this mta;urtmtnt ws a 5ca x 5cm NaI(T1) crystal (Eberline SF%-31 on tripod vith 1.25 CR 

lead sidt shitldind and dilital readout (Ebtrlint Raterettr Sca?er PRS-1). 
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TABLE B-24 (continued) 
Parcel No. 24 owed by Francis Zatika including adjacent Boroulh Easement 

Reasurnent of Radiation Levels and Ra-226 Concentrations Followins R-dial flction 

Site Grid Coordinates 
North-South East-f&t 

905 252.5 
m5 255 
907.5 225 
907.5 227.5 
907.5 230 
907.5 232.5 
907.5 235 
907.5 237.5 
907.5 240 
907.5 242.5 
907.5 245 
907.5 247.5 
907.5 250 
907.5 252.5 
910 220 
910 222.5 
910 225 
910 227.5 
910 230 
910 232.5 
910 235 
910 237.5 
910 240 
910 242.5 
910 245 
910 247.5 
910 250 
912.5 220 
912.5 222.5 
912.5 225 
912.5 227.5 
912.5 230 
912.5 232.5 
912.5 235 
912.5 237.5 
912.5 240 
912.5 242.5 
912.5 245 
912.5 247.5 
915 217.5 
915 220 
915 222.5 

Ra-226 Soil Concentration 
bCi/l tf- 2-Sisd 

(See Note 1) 

. 0.8 4/- 0.2 

0.8 t/- 0.2 

2.2 4/- 0.3 

0.6 tf- 0.1 

0.7 4/- 0.2 

0.7 4/- 0.2 

0.7 4/- 0.2 

1.7 t/- 0.2 

2.2 4/- 0.2 

0.8 4/- 0.1 

0.9 t/- 0.2 

0.6 tf- 0.2 

0.06 

0.05 

0.07 

0.05 

0.05 

0.04 

0.07 

Reta-Gama Dose Rate In-situ &ma-ray , 
at Ground Surface Inttnsitv at 12 inches 

dad/hr (See Note 2) CPH (See Note 3) 

0.04 : 
4782 
4804 
4624 

ii% 
5234 

6072 
4614 

6486 
5302 

4644 

4720 
4480 
4812 
6188 
5648 

483Q ~ 
6572 

5458 
3952 
4162 
4918 
5174 

450b 

0.05 4672 
5760 

-- 
l- Soil saaP)es (in an as collected condition) analyzed for Ra-226 usin a loca x 1Om NaI(T)) detector and multi-channel 

analyzer suster. On-sitt tliddltstx rapid scan technique. 
2- Thin-mindou Gn detector (Eberline W-210) used at sround surface to detenine beta-s- dose rate (1158 PMRad/hr)* 
3- &ma-rai detector used for this measurement as a 5cr x km kI(T)) crystal (Ebcr)ine S&3) on tripod rith 1.3 Cm 

lead sidt shieldins and digital readout (Eberline Rateutter Scaler pRs;-1). 
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TABLE B-24 (continued) 

Parcel No. 24 ouned by Francis Zatikr includins adjacent Roroulh Eoscrcnt 

Wtasurcaent of Radiation Levels and k-226 Concentrations FoTlouinJ Remedial Action 

Site G:id coordinates 
North-South East-Rest 

-1 
9!5 225 
915 227.5 
915 230 
915 232.5 
915 235 
915 237.5 
915 240 
915 242.5 
915 245 
917.5 217.5 
917.5 220 
917.5 222.5 
917.5 225 
917.5 227.5 
917.5 230 
917.5 232.5 
917.5 23.5 
917.5 237.5 
917.5 240 
917.5 242.5 
920 212.5 
920 215 
920 217.5 
920 220 
920 222.5 
920 225 
920 227.5 
9?0 230 
920 233 &.5 
920 235 
920 237.5 
922.5 210 
922.5 212.5 
922.5 215 
922.5 21?.5 
52.5 220 
922.5 m.5 
922.5 225 
922.5 227.5 
922.5 230 
922.5 232.5 
922.5 235 

Ra-226 Soil Concentrati 
Hi/s +/- 2-SiJu) 

(See Note 1) 

,on Reta-Gaw Dose Rate 
at Ground Surface 

dad& (See Note 2) 
I-m 

0.05 

0.05 

0.03 

0.06 

0.05 
0.5 +/- 0.2 

1.0 +/- 0.2 

1.4 +/- 0.2 

0.2 +I- 0.2 

0.6 +/- 0.1 

1.2 +J- 0.2 

0.08 

0.04 

0.05 

0.07 

0.07 ' 

0.8 +I- 0.2 

0.3 t!- 0.2 

0.7 t/- 0.2 

0.8 +I- 0.2 

0.7 +/- 0.1 

In-situ k-ray 
Tntensitv at 12 inches 

@ll (See Note 3) 
--m-e-- 

5448 
6364 
642S 
5960 
5250 
4274 
5794 
5103 
4180 
5622 
5940 
6430 
5733 
59% 
4702 
5458 
4860 
5456 
3878 
3800 
5772 
6162 
60# 
5340 
5372 
4664 
6046 
5994 
4506 
4514 
4m 
6346 
6!6G 
61ti 
6294 
61% 
4?90 
4244 
4513 
56% 
4584 
4046 

d . ---- ------I_-- ------ ----------mm 

T- Sol1 samIts (in an a5 collected condition) analyzed for Ra-226 usin9 a 10~ x 1Ocr NaI(TI) detector and mJ?ti-channel 
analyzer ruster. On-site Riddlesex rapid scan technique. 

2- Thirmindou @I detector (Eberline HP-210) used at ground surface to deterrine beta-s- dose rate Ill58 CPWrRad'hr) 
3- Gama-ray detector used for this wasurewct w5 a 5cr x 5cr NaI(T1) crystal !Eberline W-3) on tripod uith 1.25'cm l 

lead side shielding and disital readout (Eberline Ratemeter Scaler PRS-1). 
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Measurement of Radiation Levels and Ra-226 Concentrations Follouinr Remedial Action 

Site Grid Coordinates 
North-South East-Uert 

m.5 
92s 
925 0.04 
925 
92s 0.06 
925 
925 0.0 
925 
925 0.05 
925 
925 0.06 
925 
925 0.08 
927.5 
927.5 0.7 tt- 0.2 
927.5 
927.5 0.8 tl- 0.2 
927.5 
927.5 0.6 tt- 0.2 
927.5 
927.5 0‘7 tl- 0.2 
927.5 
927.5 0.7 +I- 0.2 
927.5 
927.5 
930 
930 0.05 
930 
930 0.07 
930 
930 0.05 
930 
930 0.05 
930 
930 0.03 
932.5 0.7 t/- 0.2 
932.5 
932.5 0.9 tf- 0.2 
932.5 
932.5 1.1 tl- 0.2 
932.5 
932.5 0.9 tl- 0.2 

---v-- -- ---- ---- --- 
1- Soil saules (in an 05 collected condition) analned for k-226 using a 1Ocr x 10~0 NaI(T1) detector and multi-channel 

ii l- Soil 

237.5 
207.5 
210 
212.5 
215 
217.5 
220 
222.5 
22s 
227.5 
230 
232.5 
23s 
20s 
207.5 
210 
212.5 
215 
217.5 
220 
222.5 
225 
227.5 
23 
232.5 
202.5 
205 
207.5 
210 
217.5 
220 
222.5 
225 
227.5 
23 
202.5 
20s 
207.5 
220 
222.5 
22s 
227.5 

4068 
4m 
5314 
5396 
5326 
3542 
6132 
4810 
4478 
3648 
4732 
3870 

5248 
5120 
5406 
6352 
4932 
5396 
4548 
3870 
5ooo 
4208 
7046 
5544 
5693 
5028 
5614 
5496 

4612 
4618 
4586 
4!04 
8166 
5648 
6396 
6324 
4X2 
4542 
3696 

k-226 Soil Concentration Beta- Dose Rate In-situ k-ray 
Wils +/- 2-G-l at Ground Surface Intensity rt 12 inches 

Bee Rote 1) rikdlhr (See Note 2) Cfll (See Rote 3) 

analyzer suster. On-site tiiddlesex rapid scan technique. 
2- Thin-window Gtl detector Kberline W-210) used at ground surface to determine beta-fana dose rate (1158 CPnl*d!hr)* 
3- W-ray detector used for this measurement us a Scm x 5cr NaX(Tl) crystal (Eberline SPA-31 on tripod uith 1.25 0 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
pklge g 
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935 200 
935 202.5 
93s 205 
93 222.5 
93s 225 
937.5 197.5 
937.5 200 
937.5 202.5 
940 1% 
.940 197.5 
940 200 
942.5 192.5 
942.5 1% 
942.5 197.5 
945 190 
945 192.5 
945 1% 
847.5 18?.5 
947.5 190 
94?.5 192.5 
950 185 
93 187.5 
954 190 
952.5 182.5 
952.5 1% 
952.5 187.5 
952.5 190 
955 1?7.5 
95s 180 
955 182.5 
955 185 
955 187.5 
957.5 175 
95?.5 177.5 
957.5 180 
557.5 182.5 
957.5 185 
957.5 187.5 
960 172.5 
9M) 175 
960 177.5 
960 180 

TABLE B-24 (continued) 

Parcel No. 24 ouned bu Francis Zatika including l aJacent Borough Easement 

Measurement 

Site Grid Coordinates 
North-South East-West 

Ra-226 Soil Concentration Deta+aa Dose Rate In-situ &-ray 
(&i/g t/- 2-SiWl at Ground Surface Intensity at 12 inches 

See Note 11 ml?adlhr (See Note 2) CFtl (See Note 3) 
-- -- 

0.07 7408 
6SlC 

0.06 6764 
4378 
4352 

2.8 +J- 0.2 6574 
6250 

0.8 t/- 0.2 6336 
0.06 7152 

&2?6 
O.O? 6138 

0.9 tt- 0.2 9356 
7142 

0.4 t/- 0.2 6776 
0.16 !4700 

7592 
0.66 7324 

0.7 +I- 0.2 1134 
gsg: 

0.5 t/- 0.2 7322 
0.05 9013 

7792 
0.07 8926 

0.5 +/- 0.2 0.05 8790 
0.05 6933 

0.5 +/- 0.2 0.04 6226 
0.07 76Oz 
0.08 17653 
0.06 7143 
0.06 6702 
0.05 t33 
0.06 6140 
0.07 13444 

0.5 +I- 0.2 O.O? 6790 
0.08 6840 

1.4 +!- 0.2 0.06 6316 
0.06 5414 
0.05 6146 
0.06 6323 
0.05 68830 
0.07 6440 
0.06 b22C 

of Radiation Levels and m-226 Concentrations Follouins Rewdial Acticn 

l- Soil samples (in an as collected condition1 analyzed for Ra-226 usirtl a 1Ocu x 1Ocm Ral~Tll detector and multi-chaanel 
.I analyzer system. On-site Hiddlesex rapid scan technique. 
:? 2- Thin-uindou Gtl detector (Eberline W-2101 used at ground surface to determine beta-w dose rate (1153 UWluRadlhr~. 
‘: -3- Gamma-ray detector used for this aeasurewnt w5 a 5ce :d x Sea NaI(T1) crystal (Eberline SPA-O) on tripod with 1.25 cm 
I lead side shielding and difital readout (Eberline Ratereter Scaler PRS-11. 
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TABLE B-24 (continued) 
Parcel No. 24 owned by Francis Zatika including rdiacent Borough Easement 

Hearurement of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid coordinates 
North-South Eartilest 

960 182.5 
962.5 170 
962.5 172.5 
?b2.5 17S 
962.5 177.5 
962.5 180 
962.5 182.5 
965 1bJ 
965 167.5 
96S 170 
965 172.5 
965 175 
967.5 160 
967.5 162.5 
967.5 lb5 
967.5 167.5 
96?.5 170 
967.5 172.5 
970 155 
970 157.5 
970 160 
970 162.5 
970 16S 
970 167.5 
970 170 
972.5 60 
972.5 62.5 
972.5 6s 
972.5 67.5 
972.5 70 
972.5 72.5 
972.5 7s 
972.5 77.5 
972.5 80 
972.5 32.5 
972.5 8s 
972.5 87.5 
972.5 90 
972.5 92.5 
972.5 95 
972.5 97.5 
972.5 150 

Ra-226 Soil Concentration Eeta-Gama Dose Rate In-situ k-ray 
(rCi/g t/- 2-Sifu) at Ground Surface Intensity at 12 inches 

(See Rote 1) mRad/hr (See Note 2) CPtl (See Note 3) 

0.9 tl- 0.2 

0.5 +I- 0.2 

0.5 tt- 0.2 

1.3 t/- 0.3 

0.4 t/- 0.3 

0.5 +I- 0.2 

1.8 +I- 0.3 

2.3 t/- 0.3 

1.0 +/- 0.2 

0.9 t/- 0.2 

0.8 +I- 0.3 

1.0 +/- 0.2 

1.1 +I- 0.2 

1.1 +I- 0.2 

0.05 
: 0.06 

0.08 
0.05 
0.05 
0.04 
0.04 
0.06 
0.04 
0.05 
0.06 
0.08 
0.06 
0.04 
0.06 
0.06 
0.05 
0.05 
0.07 
0.04 
0.04 
0.05 
0.04 
0.05 
0.04 
0.04 
0.05 
0.04 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.06 
0.05 
0.05 
0.04 
0.04 
0.06 
0.06 
0.09 

5,474 
9148 
6452 
5236 
5108 
4m 
7148 
6510 
5874 
5256 

6128 

6032 
SO26 
4678 
4108 
2370 
3386 
2964 
3282 
3304 

3344 
3198 
32% 
3518 
3712 .. 
34% 
3528 

l- Soil 5awlc5 (in an a5 collected condition) analned for Ra-226 using a 1Ocm x 1Ocr NaI(Tl) detector and multi-channel 
analyzer system. On-site tliddlesex rapid SCM technique. 

2- Thin-window G?! detector (Eberline W-210) used at ground surface to determine beta-g- dose rate (1158 cFWrRad/hr)~ 
3- k-ray detector used for this measurement ~5 a Scr x 5cr RI(Tl) crystal (Eberline SPb3) on tripod with 1.25 Cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 

I- ! 

2- i 
3- ( 
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TABLE B-24 (continued) 
Parcel No. 24 owned bv Francis Zatikr includin!l adjacent Boroulh Easement 

t!easurcrent 

Site Grid Coordinates 
North-South East-M? 

972.5 152.5 
972.5 155 
972.5 157.5 
972.5 150 
972.5 152.5 
972.5 165 
975 40 
975 62.5 
975 65 
975 57.5 
975 70 
975 72.5 
975 75 
975 77.5 
975 80 
975 S2.5 
975 85 
875 S7.5 
975 90 
975 92.5 
975 95 
975 97.5 
975 loo 
975 102.5 
975 105 
975 107.5 
975 110 
975 112.5 
975 115 
Y75 117.5 
975 no 
975 122.5 
975 125 
975 127.5 
975 130 
975 132.5 
975 135 
975 137.5 
975 142.5 
975 145 
975 147.5 
975 150 

of Radiation Levels and Ra-226 Concentrations Follouinf Remedial  Action 

Ra-226 Soil Concentration Betr-Gama Dose Rate In-situ Gamma-ray 
bCi/S +/- 2-SiW 1  at Ground Surface Intensity at 12 inches 

(See Note I) rRad/hr (See Note 2) @ ll (ke Note 3) 
---- -- 

1.4 +t- 0.2 0.09 6310 
0.07 5x5 

0.8 +/- 0.2 0.06 5616 
0.09 5582 

0.9 +/- 0.2 0.04 4215 
0.05 4155 
0.03 3315 
0.05 3175 
0.09 4042 
0.05 3810 
0.04 3578 
0.17 4538 
0.05 3735 
0.04 3354 
0.05 3235 
0.05 3244 
0.@5 3352 
0.05 35!5 
0.05 3544 
0.06 4040 
O.CS 3-m 
0.04 l m  
0.03 3276 
0.03 3234 
0.05 34C8 
0.04 3745 
0.03 'X.52 
9.04 3325 
0.05 3x.6 
0.05 3134 
0.04 3139 
0.05 3218 
0.04 3220 
0.05 3234 
0.04 3515 
0.05 3528 
0.05 3518 
0.05 37E!5 
0.07 4??8 
0.05 4815 
0.05 5455 
0.05 5290 

-_-----------I -e--e- -------------------- 

1- Soil sarples (in an as collected condition) analvzed for Ra-225 using a  1Oca :: 10~~ tIaI(TI) detector and multi-channel 

analyzer svster. On-site tl iddlesex rapid scan technique. 
2- Thin-uindow Cnr detector (Eberline W -210) used at fround surface to deteraine beta-dam dose rate (115S CWm8ad~hr~.  
3- Cupa-r&f detector used for this measurerent ws a 5ca x  5cs NaIl?ii crvstal (Ebetline SPA-31 on tripod rith 1.B co1 

lead side shieldinll and disital readout (Eberline Ratemete: Scaler PRS-1). 
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TABLE B-24 (continued) 
Rrcel No. 24 owed by Francis Zatika iucludinl adjacent BorouJh Easement 

lleasurmnt of Badiation Levels and Ra-225 Concentrations Folloainf Reaedial Action 

Site Grid Coordinates 
North-South East-kst 

975 
975 
975 
975 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 

R 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 
977.5 

152.5 
155 
157.5 
lb0 
60 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 

E.5 
85 
87.5 
90 
92.5 
95 
97.5 

100 
102.5 
105 
107.5 
110 
112.5 
115 
117.5 
120 
122.5 
125 
127.5 
130 
132.5 
135 
137.5 
140 
142.5 
145 
147.5 
150 
152.5 

Ra-226 Soil Concentration Beti-Gama Dose Rate 
(pCi/S +I- 2-SiWa) at Ground Surface 

(See Note I) &d/hr (Bee Note 2) 

0.4 +I- 0.3 

0.7 tl- 0.3 

0.2 +I- 0.3 

0.5 +I- 0.2 

0.8 +t- 0.3 

0.9 t/- 0.2 

1.2 +I- 0.2 

I.1 +I- 0.2 

1.0 +i- 0.1 

1.0 +/- 0.1 

1.3 +!- 0.2 

1.0 +I- 0.1 

1.1 +I- 0.3 

0.7 tl- 0.2 

0.5 t/- 0.2 

0.7 tt- 0.2 

0.4 tt- 0.2 

1.1 t/- 0.2 

0.9 tt- 0.2 

0.07 
0.07 
0.05 
0.04 
0.03 
0.04 
0.05 
0.05 
0.04 
0.03 
0.04 
0.03 
0.1 
0.04 
0.03 
0.05 
0.05 
0.04 
0.05 
0.06 
0.04 
0.05 
0.04 
0.06 
0.03 
0.08 
0.05 
0.04 
0.07 
0.05 
0.03 
0.07 
0.05 
0.06 
0.04 
0.06 
0.05 
0.05 
0.04 
0.08 
0.04 
0.08 

In-situ Gama-ray 
Intensity at 12 inches 

CPtl (See Note 3) 

5542 
5736 
4410 
4198 
2524 
3574 

3182 
3318 

3396 
3820 

3394 
3522 
3422 
3515 
3694 

3162 

3590 
3455 
3425 

4202 
4106 
4128 
4295 
4582 
3974 
4350 

--_I-------- -w----e- --c-- 

I- sOi1 UrpleS (in an as collected condition) analyzed for R-226 usins a 10~ x loco NaItTl) detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindou Gn detector (Eberline If-210) used at fround surface to determine beta-s- dose rate (1158 CP)I/mRad!hr)~ 
3- t&ma-rav detector used for this measurement was a 5cr x Scr IhI crystal (Eberline SPA-31 on tripod with 1.25 cu 

lead side shielding and digital readout (Ebwline Ratereter Scaler PRS-I). 

: ‘- sc 
:& ;I 
(’ 3- G; 
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TABLE B-24 (cant inued 1 

Parcel No. 24 owned br Francis Zatika includinl adjacent Boroush Easerent 

Measurerent of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Best 

-- 
977.5 
977.5 
980 
980 
980 
980 
980 
980 
980 
980 
980 
980 

iii 
980 
980 
980 
980 
980 
980 
980 
980 
980 
ye0 
980 
Ye0 
980 
P80 
980 
980 
980 
980 
980 
980 
980 
980 
980 

Ra-226 Soil Concentration 
(*i/s +/- 2-SisW 

(See Note II 
--------- 

155 
157.5 
62.5 
65 
67.5 
70 
72.5 
75 
77.5 
80 
82.5 
85 
87.5 
90 
92.5 
95 
97.5 

100 
102.5 
105 
107.5 
110 
112.5 
115 
117.5 
120 
122.5 
125 
127.5 
130 
132.5 ’ 
135 
137.5 
140 
142.5 
145 
147.5 

0.9 t/- 0.3 

Deta-Gama Dose Date 
at Ground Surface 

dadlhr (See Note 2) 

0.05 
0.05 
0.04 
0.07 
0.05 
0.05 
0.05 
0.08 
0.11 
0.08 
0.08 
0.05 
0.05 
0.08 
0.07 
0.05 
0.06 
0.03 
0.03 
0.05 
0.04 
0.04 
0.05 
0.04 
0.04 
0.05 
0.07 
0.03 
0.04 
0.05 
0.06 
0.05 
0.05 
c.04 
0.07 
0.05 
0.05 

In-situ Gama-ray 
Intensity at 12 inches 

CP!l (See Note 3) 
m---------s---_ 

4476 
4210 
2574 
Mb 
4134 
4514 
4148 
5Bs2 
5824 
5132 
4830 
4798 
4484 
4766 
3814 
4U8 
3470 
2910 
2582 
3530 

3874 

3420 
3?02 
3314 
3308 
3582 
3?70 
4053 
3943 
4m 
4;; 
3?00 
4624 

-2 
---------- ----1--1--------~------_ 

bl- Soil sawles (in an as collected condition) analyzed for Ra-225 usinl a IOcr x IOcm NaI(TlI detector and multi-channel 
2 analyzer svster. Oh-site tliddlesex rapid scan technique. 

\ 

2- Thin-uindou Gil detectcr (Eberline tf’-210) used at sround surface to deternine beta-fura dose rate (1153 CF?l.‘arI?ad!h:I. 
3- &ma-ray detector used for this wasurerent ws a Scr x 5cm haI crystal (Eberline SPA-31 on tripod uitb l.:! CP 

lead side shieldins and disital readout (Eberline Ratereter Scaler P!?S-l!. 
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TABLE B-25 
Parcel No. 28 owed by Hack Affiliates 

Heasurement of Radiation Levels and Ra-225 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-Uest 

-- 
752.5 767.5 : 
762.5 770 
765 7677.5 
765 770 
767.5 767.5 
757.5 770 
767.5 772.5 
770 757.5 
770 770 
770 772.5 
770 775 
772.5 767.5 
772.5 770 
772.5 772.5 
772.5 775 
772.5 777.5 
775 767.5 
775 770 
775 n2.5 
775 775 
775 777.5 
775 780 
775 782.5 
777.5 767.5 
777.5 no 
777.5 n2.5 
777.5 775 
777.5 777.5 
777.5 780 
777.5 782.5 
777.5 785 
780 n2.5 
780 775 
780 777.5 
780 780 
780 782.5 
780 785 
782.5 777.5 
782.5 780 
782.5 782.5 
782.5 785 
782.5 787.5 

Ra-226 Soil Concentration Beta-Gum Dose Rate In-situ Gama-ray 
(rCi/s t/- 2-Si9u) at Ground Surface Intensity at 12 inches 

(See Note I) rRad/hr (See Note 21 CPtl (See Note 3) 
----------------- -------------- ------------______ 

0.4 t/- 0.1 3024 
3185 
3392 

0.05 
0.7 +I- 0.2 4290 

2934 
0.2 t/- 0.2 

3652 
0.03 3105 

3804 
0.05 3320 

1.3 +I- 0.2 3232 
3402 

1.1 t/- 0.2 3244 
2912 

0.9 +/- 0.2 338b 
335 

0.04 3215 
3345 

0.05 3406 
2862 

0.05 3448 
3484 

0.9 +/- 0.2 3132 
3216 

0.8 +I- 0.2 3210 
3338 

1.1 +I- 0.2 48Oe 
3350 

0.8 t/- 0.2 3058 
3655 
3206 

0.04 3455 
3676 

0.05 3673 
3272 

0.03 3222 
0.5 +/- 0.2 2910 

3346 
0.6 +I- 0.2 3718 

4724 
0.5 +I- 0.2 3222 

I- Soil samples (in an as collected condition) analyzed for ka-&& “b usins a 10~9 x 1Ocm Nal(T11 detector and multi-channel 
1 

analvzer suster. On-site Hiddlesex rapid scan technique. 
2- Thin-uindou GH detector (Eberline W-210) used at grourtd surface to deterPine beta-saw dose rate (1158 CfW&adlQr.). : 
3- Gama-ray detector used for this reasurewnt ws a 5cr x 5cr NaI(Tl) crystal (Eberline SPA-3) qn tripod uith 1.3 cm ’ ’ 

lead side shielding and digital readout (Eberline Ratereter Scaler Ff6-1). 
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TABLE B-25 (cant inued) 
Parcel No. 28 owned by Hack Mfiliates 

Heasurewnt of Radiation Levels and Ra-226 Concentrations F6116uin9 Remedial Acticrl 

Site Grid Coordinates 
North-South East-West 

-------- 
785 
7m 
785 
785 
785 
787.5 
727.5 
787.5 
787.5 
7m.5 
787.5 
790 
790 
790 
790 
790 
790 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
792.5 
795 
795 
795 
795 
795 
795 
795 
795 
795 
795 
799 
795 
797.5 

780 
782.5 
785 
787.5 
790 
752.5 
785 
717.5 
790 
792.5 
795 
785 
737.5 
790 
792.5 
795 
797.5 
790 
792.5 
795 
797.5 
800 
e32.5 
805 
810 
812.5 
Sl5 
317.5 
820 
795 
7?7.5 * 
800 
802.5 
$05 
K'7.5 
Q 1 u. 0 
8!2.5 
815 
817.5 
820 
ri2.5 
797.5 

Ra-226 Soil Concentration kta-Gaw Dose Rate In-situ Satma-r;u 
bW9 +/- 2-Si9ma) at Ground Surface lnterisitr at 12 iric!tes 

(See Note 1) mRad/hr (See Nate 2) CPM !see rt,te 2) 
--v----------- -------------------- ---------------______ 

0.7 +I- 0.2 

1.2 t/- 0.2 

1.0 +t- 0.2 

0.06 

0.05 

0.07 

0.06 

0.06 

0.04 

0.5 +I- 0.2 

1.1 +/- 0.2 

0.9 +I- 0.1 

0.8 +I- O.? 

0.7 +/- 0.1 

0.06 

0.05 

0.04 

0.1 

0.08 

0.06 

1.6 +I- 0.2 

4260 

411? 
4357 b 
?.-Jtt 4-2 
$33 b 

415’? 
4233 
3640 
??W d.SLC’ 
3?!? 
30 7 dVL 4 
407’2 
340 
38’C . 
3514 
31&C 
3335 
3612 
4[!$ 
qc.3.:. .A u 
3Wt, k”;.l,, 
3114 
3372 
374 vi I 
3f(lf;l 
3”‘: i) . 
2722 

3410 
Ti I ---, .“.‘-A 
345.6 
375” L 
34’2 5 
3Q.$$, 
4753 

E&I;48 
4*yl.’ . . 
47;: 
?J,E 
3 25 ,I; 
347.7 1 L 

____________________---------------------------.----------------------------------------------- 
l- Soil samles (in an as collected condition) malrzed for Ka-2226 using a 1Om j: 1Ccac kI(‘ll) &tectGr ark n:li!ti-Ck:;AY:el 

analyzer susteu~. On-site Hiddlesex rapid scan techniw. 
2- Thin-window @I detector (Eterline W-210) used at wound surface to detcmine beta-sanm dose rate (:1X CF’~!~~!%i!t~rl. 
3- Gamma-rau detector used far this measureLerbt uas a 5cr x 5cm Na!tTl1 crusta! (Eke:\ ini: W-3) an t:iFu? s:tl 1.27 :n. 

lead side shieldirts and digital readout (Ebcrline Hatmeter Scaler F++1). 
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‘TABLE B-25 (cant inued) 
Parcel No. 28 owed by Hack Affiliates 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South East-West 

797.5 800 
797.5 802.5 
797.5 805 
797.5 807.5 
797.5 810 
797.5 812.5 
797.5 815 
797.5 817.5 
797.5 820 
797.5 822.5 
797.5 a25 
a00 a05 
800 807.5 
a00 810 
800 812.5 
800 815 
800 817.5 
800 820 
800 822.5 
800 825 
800 827.5 
802.5 807.5 
802.5 810 
802.5 812.5 
802.5 815 
802.5 817.5 
802.5 820 
802.5 822.5 
802.5 a25 
802.5 827.5 
805 312.5 
a05 815 
805 817.5 
805 820 
805 822.5 
a05 a25 
805 827.5 
a05 a30 
805 840 
am 857.5 
805 a60 
805 862.5 

k-226 Soil Concentration 
bCi/9 t/- 2-Sisu) 

(See Note 1) 
A----------- 

1,7 +/- 0.2 

2.0 t/- 0.3 

2.5 +I- 0.3 

1.1 +I- 0.2 

0.9 +I- 0.2 

1.5 +/- 0.3 

0.8 +I- 0.2 

1.2 +I- 0.2 

1.2 +I- 0.2 

0.9 +/- 0.2 

Beta- Dose Rate In-situ Gamma-ray 
at Ground Surface Intensity at 12 inches 

IRad/hr (See Note 2) CRl (See Note 3) 
----------- ---v-m---------____ 

3442 
3602 
4195 
4120 

0.04 

0.05 

0.08 

0.06 

0.06 

0.03 

0.05 

0.05 

0.07 
0.05 

0.05 

3620 
45’16 
4048 
3372 
3170 
2956 
3016 
3020 
3118 
3534 
3504 
3-436 
3248 
3204 
2926 
3164 
2820 
278 
3o(l$ 
?73!, 
3046 
2930 
2316 
2710 
3262 
2522 

2694 
2994 
3020 
2930 
37n L, 7 G 
32% 
280s 
3226 
3000 
27&I 

---I---------------I------------------------_----_--------__----------___________________---- 

l- Soil sawles tin an a5 collected condition) analyzed for Ra-226 using a 10~s x 10~s NaI(T1) detector and multi-channel 
analyzer system. On-site Hiddlesex rapid scan technique. 

2- Thin-uindou Gil detector (Eberline HP-2101 used at ground surface ta determine beta-saw dose rate (11% Cmhd?ad/f~~)- 
3- k-ray detector used for this beasureaent w5 a 5cr x 5cr NaI[Tl) crystal (Eberlino SPA-31 ori tripod uith 1.25 Cfi 

lead side shielding and digital readout (Eberline Ratemeter Scaler RRS-1). 
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TABLE B-25 (continued) 
Parcel No. 28 owned bv Hack Affiliate5 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Rcticln 

Site Grid Coordinates 
North-South East-blest 

805 
807.5 
807.5 
807.5 
807.5 
807.5 
ao7.5 
ao7.5 
807.5 
807.5 
807.5 
a07.5 
a07.5 
a07.5 
807.5 
807.5 
807.5 
807.5 
807.5 
a07.5 
807.5 
ao7.5 
807.5 
807.5 
810 
I10 
a:0 
810 
810 
a10 
810 
819 
alo 
810 
810 
810 
810 
810 
810 
810 
810 
810 

---T--- 
a65 
817.5 
820 
a22.5 
a25 
827.5 
830 
832.5 
840 
a45 
a55 
862.5 
a65 
a67.5 
870 
872.5 
875 
877.5 
a80 
aa2.5 
885 
ac7.5 
890 
a72.5 
820 
822.5 
325 
827.5 
830 
832.5 
a 35 
837.5 
840 
a45 
847.5 
a50 
852.5 
a55 
857 5 
860’ 
862.5 
86 

Ra-226 Soil Concentration 
bCi/9 t/- 2-Sisal 

(See Note 1) 
-----------_ 

0.4 +/- 0.3 

1.1 t/- 0.2 

0.5 +/- 0.2 

0.7 +/- 0.2 

Beta-Gamma Dose Rate 
at Ground Surface 

&ad/hr (See Note 2) 

0.05 

1.0 +I- 0.2 

0.4 +I- 0.1 

1.6 +I- 0.2 

0.7 +/- 0.1 

1.0 +/- 0.2 

1.1 +/- 0.2 

2.0 +I- 0.2 
0.05 

o.o4 

0.07 

0.03 

0.05 
0.11 

0.07 

0.05 

0. Cl5 

0.06 

In-sitl: Gamc.d-r-a’: 
1ntor:situ at 12 inches 

CPI! (See Hate 3; 
---------------_____ 

4216 
2952 
2714 
m4 
34!f 
320 
284: 
3304 
2770 
29?8 
2732 
3474 
364C 
2fign 
3Oa2 
4294 
411: 
2946 
2842 
3645 
3370 
321:’ 
3412 
31t0 
2?3:’ 
‘-7 i-, L‘ I& 
p,-? 
3022 
q -.a-. -i Gil.: 
‘I.‘. JL L 4L 
3112 
3355, 
=:y: 
3 pLyg ,T*) 
5415 
3’:“52 
yj?? 
2944 
2831 
9, rq.7 J.>L 
2’FJ;, 
293& 

--------_----------------------------------------------------------------------------------------- 
l- Soil samples (in ah as collected condition1 analyzed for Ra-22k using a 1Oct x 1Ocm NaI(Tl) detector ;ir,d czl ti-chaxel 

analyzer system. On-site Riddlesex rapid scan technique. 
2- Thin-windou GH detector (Eberline W-2101 used at wound surface to determine beta-sama dose rate (115E CFY/E~R&!!.~). 
3- Gama-rar detector used for this measurewrIt uaa5 a 5ca x 5ir NaI(T11 crrstal IEbcrline W-3) an triFc*d uit!# 1.“: .IR. 

lead side shieldins and digital readout (Eberline Ratemeter Scaler FRS-11. 
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I  

T A B L E  B - 2 5  ( con t inued)  
Pa rce l  N o . 2 8  o w n e d  by  hck  A ffilia tes  

kasurerent  o f R a d i a tio n  Leve ls  a n d  RI -226  Concent ra t ions  Fol lowins  R e m e d i a l  Ac tid n  

S ite  G r id  Coord ina tes  
Nor th -Sou th  East-b lest  

---  
8 1 0  8 6 7 .5  
8 1 0  8 7 0  
8 1 0  8 7 2 .5  
8 1 0  8 7 5  
8 1 0  8 7 7 .5  
8 1 0  8 8 0  
8 1 0  8 8 2 .5  
8 1 0  8 8 5  
8 1 0  8 8 7 .5  
8 1 0  8 9 0  
8 1 0  8 9 2 .5  
8 1 0  8 9 5  
8 1 0  8 9 7 .5  
8 1 2 .5  S 2 2 .5  
8 1 2 .5  8 2 5  
8 1 2 .5  8 2 7 .5  
8 1 2 .5  8 3 0  
8 1 2 .5  8 3 2 .5  
8 1 2 .5  8 3 5  
8 1 2 .5  8 3 7 .5  
8 1 2 .5  8 4 0  
8 1 2 .5  8 4 2 .5  
8 1 2 .5  8 4 5  
8 1 2 .5  8 5 0  
8 1 2 .5  8 5 5  
8 1 2 .5  8 5 7 .5  
8 1 2 .5  8 6 0  
8 1 2 .5  8 6 5  
8 1 2 .5  8 6 7 .5  
8 1 2 .5  8 7 0  
8 1 2 .5  8 7 2 .5  
8 1 2 .5  8 7 5  
8 1 2 .5  8 7 7 .5  
8 1 2 .5  8 8 0  
8 1 2 .5  8 8 2 .5  
8 1 2 .5  8 3 5  
8 1 2 .5  8 8 7 .5  
8 1 2 .5  8 9 0  
8 1 2 .5  8 9 2 .5  
8 1 2 .5  8 9 5  
8 1 2 .5  8 9 7 .5  
8 1 2 .5  9 1 0  

R a - 2 2 6  S o il Concent ra t ion  B e t a - G a m m a  D o s e  Rate  
bCi /9  + I- PSisaa )  at G r o u n d  Sur face  

( S e e  Note  1 )  m R a d /hr ( S e e  Note  2 )  
SW-mm-- - - - - - -  ---------------  

0 .0 3  

0 .0 7  

0 .0 5  

0 .0 5  

0 .0 4  

0 .0 6  

2 .0  + I- 0 .3  

0 .9  + I- 0 .2  

I.1  t/- 0 .2  

1 .4  t/- 0 .3  

.0 .6  + I- 0 .1  

0 .9  + /- 0 .3  

0 .7  + I- 0 .2  

1 .1  + /- 0 .2  

1 .1  + I- 0 .2  

4 .9  + I- 0 .4  

0 .6  + I- 0 .2  

0.6 t/- 0 .2  

0.6 + I- 0 .2  

In-s i tu G a m m a - r a y  
In tensi ty a t 1 2  inches  

CPl l  ( S e e  N o te  3 )  
- - - - - - - - - - - - - - - - - -___ 

3 1 9 6  
2 8 5 0  
3 4 0 2  
2 9 6 8  
2 7 5 4  
2 9 7 4  
3 2 1 0  
3 3 1 2  
3 0 0 6  

3 4 3 4  
3 3 5 4  
3 5 2 3  

3 0 4 8  

3 2 4 8  
3 3 7 0  
3 3 3 6  
3 3 0 2  
3 3 0 8  
3 0 6 6  
3 1 7 4  
2 8 3 4  
2 8 5 6  
2 9 %  
3 1 9 0  
2 9 7 6  
2 7 3 4  
2 9 3 6  
3 4 2 6  * 
3 0 6 2  
3 5 1 2  
3 4 3 8  
4 7 3 4  
3 3 2 4  
2 9 2 4  
3 1 3 0  
3 3 4 0  
2 9 3 8  
3 0 1 8  
5 2 0 6  

- - - - - -1-___1_____1____I- - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

l -  S o il sawles  ( in  a n  as  co l lec ted cond i t ion)  ana lyzed  fo r  R a - 2 2 6  us ing  a  lO cr x 1 O cr N a I(T1)  d e tector  a n d  wl t i - channel  
ana lyzer  system. On-s i te  H idd lesex  r ap id  scan  te c h n i q u e . 

2 -  T h i n - u i n d o u  G il d e tector  (Ebe r l i ne  If-2 1 0 )  u s e d  a t w o u n d  sur face to  d e te r m i n e  b e ta - saw  d o s e  r a te  1 1 1 5 8  C P tlM a d lh r )~  
3-  G a n a - r a y  detector  u s e d  fo r  th is  w a s u r e w n t u a 5  a  5cr  x 5cr  N a I(Tl) crvstal (Ebe r l i ne  S P A - 3 1  o n  t r ipod with 1 .2 5  C(I: 

l e a d  s ide  sh ie ld ing  a n d  digi ta l  r e a d o u t (Ebe r l i ne  R a te m e te r  Sca le r  P R S - 1 ) . 
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Heasureaent 

Site Grid Coordiruter 
North-South East-k4 

: --- 
815 825 
815 827.5 
815 830 
815 833 *.5 
815 835 
815 837.5 
815 840 
815 842.5 
815 845 
815 847.5 
815 850 
815 852 5 . 
815 855 
815 857.5 
815 860 
Cl5 P&2.5 
815 865 
815 8t7.5 
815 870 
815 872.5 
815 875 
815 877.5 
815 880 
815 882.5 
815 885 
815 8c7.5 
815 830 
815 W2.5 
815 895 
815 897.5 
815 900 
815 902.5 
817.5 837.5 
817.5 840 
817.5 842.5 
817.5 845 
817.5 847.5 
817.5 850 
817.5 852.5 
817.5 855 
817.5 857.5 
817.5 860 

of Radiation Levels and Ra-226 Concentrations Followins Remedia! Attim 

Ra-226 Soil Concentration Beta-Galrsa Dow Rate In-situ Gacm-ra;; 
(&i/9 +I- P-Sisu) at Ground Surface Intensitu at 12 ir:chrs 

(See Note 1) mRad/hr (se Note 2) CPtl (See Ncte 3) 
---- - ----mm ----------------- 

0.05 

: 0.05 

0.04 

0.04 

0.06 

0.06 

0.06 

0.06 

0.05 

0.06 

0.05 

0.06 

0.06 

0.07 

0.05 

0.06 

0.8 tf- 0.2 

1.3 +I- 0.2 

0.4 +/- 0.2 

0.5 +I- 0.2 

1.2 t/- 0.2 

290C 
3030 
3?!8 
3294 
3z:‘.c, 
‘3098 
2745 
30?& 
30!0 
2334 
3r:t7; 
3390 
3014 
3274 
3218 
34OL 
345: 
YfJi. 
345'2 
4043 
4?t.; 
4 6’2 
4&; 
4322 
5'23', 
54s 
3 !(I 
5372 
4C7L 
3$b(! 
y, ; ,. .A 2. 
4256 
qc , .-f dd . ‘: 
zJ31,2 
2:7q 
31!$ 
‘2, ‘,a; 
3ot.z 
27,; 2 
2$:& 
32;‘!:1 
35% 

II__-____________________________I___________-------------------------------------------_____---- 

l- Soil samples (in an as collected condition) anal.fzed fw Ra- 226 usins a 1Oca x 10~ Nal(Tl) detector ark w:lt;-cha:i;;e? 
analyzer surter. On-site lliddlesex rapid scan technique. 

2- Thin-window Gil detectcrr- (Eberline W-210) used at ground surface to determine beta-gamma dose rate (1158 CF?latR;J.‘h:). 
3- Gamma-rar detector used for this wasurement ua5 a 5ca x 5cr NaZITl) crrsta? (Et.e:linc SPA-3) on trip:,? with !.Z ct 

lead side shielding and digital readout (Ebcrline Ratmeter Scaler PRS-1). 
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Heasurement 

Site, Grid Coordinates 
North-South East-Rest 

------ 
817.5 862.5 
817.5 865 
817.5 867.5 
817.5 870 
817.5 872.5 
817.5 875 
817.5 877.5 
817.5 880 
817.5 882.5 
817.5 885 
817.5 887.5 
817.5 890 
817.5 892.5 
817.5 895 
817.5 897.5 
817.5 900 
817.5 902.5 
820 840 
820 842.5 
820 845 
820 847.5 
820 852.5 
820 855 
820 857.5 
820 860 
820 862.5 
820 865 
820 880 
820 882.5 
820 885 
820 887.5 
820 890 
820 892.5 
820 895 
820 897.5 
820 900 
820 902.5 
820 905 
820 907.5 
820 910 

TABLE B-25 (continued) 
Parcel No. 28 owed br kck Clffiliates 

of Radiation Levels and Ra-226 Concentrations Follooins Remedial 6ction 

Ra-226 Soil Concentration 
Hi/9 t/- 2-Si9mal 

(See Note 11 

Reta-Gama Dose Rate 
at Ground Surface 

rRad/hr (See Note 2) 
-------P-a 

1.8 +I- 0.2 

1.2 +I- 0.2 

1.5 +/- 0.2 

1.6 +I- 0.2 

0.8 tl- 0.2 

2.0 t/- 0.2 

1.2 +/- 0.3 

0.8 +I- 0.2 

1.1 t/- 0.2 
0.07 

0.05 

0.06 

0.05 

0.04 
0.07 

0.05 

0.03 

0.12 

0.07 

0.03 

0.07 

In-situ Cama-ray 
Intensity at 12 irtche5 

CPH (See Note 3) 
_----------_______ 

3523 
4022 
3496 
3656 
3704 
3553 
4044 
4m 
4558 
4312 
4223 
4436 
5720 
6324 
‘3806 
4930 
4584 
3544 
3676 
3394 
3170 
3122 
3092 
3094 
35!0 
3194 
3034 
3708 
4856 
St84 
4432 
5792 
4230 
4032 
4160 
3910 
3934 
4972 
7094 
42k.O 

--------1--~--------------------_______________I-----------I______________----- 

l- Soil swles (in an as collected condition) analyzed for Ra-226 usins a 10~~ x 10~ NaI(T1) detector and multi-channel 
analyzer system. On-site tiiddlesex rapid scan technique. 

2- Thin-uindou G#l detector (Eberline HP-2101 used at wound surface to determine beta-samma dose rate (1153 CFWmRad/hr ). 
S- Gama-ray detector used for this measurerent ua5 a SCP x 5cr NaI(T1) crystal (Eberline SPA-31 on tripod with 1.25 CR. 

lead side shielding and digital readout (Eberline Ratemeter Scaler m-1 1. 

l- 

2- 
3- 
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TABLE B-26 
Parcel No. 29 owned bv Borough of Riddlesex 

Reasurewnt of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid .Coordinates 
North-South East+est 

-- 
807.5 
807.5 
807.5 
807.5 
807.5 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
810 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
812.5 
815 
815 
815 
815 
815 

Ra-226 Soil Concentration Beta- Dose Rate In-situ Gama-rau 
Hi/r +/- PSi9w) at Ground Surface Intensity at 12 inches 

(See Note 1) fiad/hr (See Note 2) CPH (See Note 3) 
--- -v-m- 

0.9 t/- 0.2 

0.4 t/- 0.2 

1070 
1072.5 
1075 
ion.5 
1080 
1070 
1072.5 
1075 
ion.5 
1080 
1082.5 
1085 
1087.5 
lO?O 
10512.5 
1095 
1097.5 
1100 
1047.5 
1070 
1072.5 
1075 
ion.5 
1080 
lOS2.5 
1035 
lM7.5 
1090 
1092.5 
1095 
10?7.5 
1100 
1102.5 
1105 
1107.5 
1110 
1112.5 
1065 
1067.5 
1070 
1072.5 

4312 
3612 

0.05 

2864 
3054 
52% 
5312 
4802 
3742 
3570 
3758 
3756 
3394 
3334 

1.3 t/- 0.2 

2.2 +I- 0.2 

1.5 +I- 0.2 

2.0 t/- 0.2 

1.5 +I- 0.2 

1.8 +I- 0.2 

2.9 tl- 0.3 

0.6 +/- 0.2 

0.6 tf- 0.2 

0.7 +I- 0.2 

0.06 

0.06 

0.06 

0.05 

0.05 

0.05 

3630 
3592 
3392 
4903 
6152 
5694 
4112 
5240 
4284 
4580 
5162 
5510 

0.05 

5764 
5436 
6032 
4714 
4331 
436 
4154 
3318 
3172 
4234 

0.05 

0.05 

5493 
4792 
4216 

l- Soil sawles (in an as collected condition) analyzed for Ra-226 using a 1Ocr x 101~ NaI1TlI detector and rulti-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thinrindor Gtl detector (E&r-line W-210) used at ground surface to determine beta-saw dose rate (1158 CPWdadlhr1. 
3- Gama-ray detector used for this neasureeent ws a SCP x 5cr NaIiTlI crystal (Eberline SPA-31 on tripod with 1.25 cm 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-11. 
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TABLE B-26 (continued) 
Parcel No. 29 orrwd bv Borough of tliddlesex 

Heesurmnt of Radiation Levels and Ro-226 Concentrations Follouins Remedial fiction 

Site Grid Coordinates 
WorthSouth East-blest 

815 1077.5 
815 1080 
815 1082.5 
815 lcS5 
815 1087.5 
815 IO90 
815 1095 
815 1097.5 
815 1100 
815 1102.5 
815 1105 
815 1107.5 
815 1110 
815 1112.5 
815 1115 
817.5 1062.5 
817.5 1065 
817.5 1067.5 
817.5 1070 
817.5 1072.5 
817.5 1075 
817.5 1077.5 
817.5 1080 
817.5 1082.5 
817.5 1085 
817.5 1087.5 
817.5 1090 
817.5 1092.5 
817.5 1095 
817.5 1097.5 
817.5 1100 
817.5 1102.5 
817.5 1105 
817.5 1107.5 
817.5 1110 
820 1057.5 
820 1060 
820 1062.5 
820 1065 
820 1067.5 
820 1070 
822.5 1052.5 

Ra-226 Soil Concentration Beta* Dose Rate 
bCi/9 +I- 2-Si9& at Ground Surface 

See Note 1) &d/hr (See Note 2) 

1.8 +I- 0.2 

0.04 

0.08 

0.09 
0.08 

0.07 

0.05 

0.08 

0.05 

1.4 +I- 0.2 

0.7 +I- 0.2 

0.9 t/- 0.2 

0.1 +I- 0.2 

0.5 t/- 0.1 

0.3 t/- 0.1 

0.6 +I- 0.2 

2.9 +I- 0.3 

1.8 t/- 0.2 

0.07 

0.07 

0.03 
1.1 +I- 0.2 

In-situ Gama-ray 
Intensity at 12 inches 

CPll (See Note 3) 
- 

4162 
4316 
6242 
6750 
6812 
6138 
5120 
5220 

5908 
5472 
5498 
5914 
6192 

6226 
5912 
3760 
2798 
2784 
2652 
2914 

4244 
672S 

6276 
5516 
4346 

1- Soil samples (in an as collecttd condition) analyzed for Ra-226 usins a 10~ x IOcr NaI(l1) detector and multi-channel 
l nalrter system. On-site Hiddlesex rapid scan technique. 

2- Thin-uindw Ul detector (Eberline W-210) used at wound surface to deterrine beta-sama dose rate (1158 CPtVlRadlhr)~ 
3- k-ray detector used for this measurement uas a 5cm x 5cr kI(T\) crystal (Eberline SPA-31 on tripod with 1.25 CD 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-26 (continued) 

Parcel No. 29 owned br Deroush of Riddlesex 

kasurmnt of Radiation Levels and Ra-226 Concentrations Follwirm Rem&al Action 

Site Grid Coordinates 
NorthSouth EastSkst 

822.5 1055 
822.5 1057.5 
822.5 1060 
822.5 1062.5 
825 1052.5 
825 1055 
825 1057.5 
825 1060 
827.5 1045 
827.5 1047.5 
827.5 1050 
827.5 1052.5 
827.5 1055 
827.5 N57.5 
830 1042.5 
830 1045 
830 1047.5 
830 1050 
830 1052.5 
830 1055 
832.5 1037.5 
832.5 1040 
832.5 1042.5 
832.5 1045 
832.5 1047.5 
832.5 1050 
832.5 1052.5 
835 1035 
835 1037.5 
83 1040 
835 1042.5 
835 1045 
835 1047.5 
837.5 1032.5 
837.5 1035 
837.5 1037.5 
837.5 1040 
837.5 1042.5 
840 1027.5 
840 1030 
840 1032.5 
840 1035 

1.9 +I- 0.2 
4012 

0.5 t/- 0.1 2802 
5736 

0.04 
4110 

0.04 2944 

2.0 +I- 0.2 
4618 

2.4 +I- 0.2 
5312 

0.4 tt- 0.1 

0.06 475% , 
5974 

0.04 4280 
2606 

1.2 +I- 0.2 5222 
4312 

2.6 +I- 0.2 6184 
4442 

0.6 +/- 0.1 2748 
3426 

0.06 5598 
4306 

0.07 5912 

0.06 6676 
46628 

0.05 
5574 

0.05 2946 
0.8 +I- 0.1 3726 

4044 * 
1.8 ti- 0.2 

3196 
1.9 +I- 0.2 5562 

3978 
0.3 +I- 0.1 2942 

0.05 5212 

Ra-226 Soil Concentration Deta-Gma Dose Rate In-situ fiama-ray 
bCi/r +I- 2-Sirw) at Ground Surface Intensity at 12 inches 

(See Rote I) rR;ld/hr (See Rote 21 CM (See Rote 3) 

I- Soil sawles (in an as collected condition) analyzed for Ra-226 using a 10cr x IOcr NaIfTl) detector and multi-channel 
analyzer system. On-site Riddlesex raid scan technique. 

2- Thin-window G?l detector Kberline tP-210) used at ground surface to determine beta-wma dose rate (1153 CFH/rRad/hr). 
3- Dana-ray detector used for this rcasurement us a 5cr x 5cm RaI(Tl) crystal (Eberline SPA-3) on tripod rith 1.25 CI 

lead side shielding and digital readout (Eberline Ratemeter Scaler PRS-1). 
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TABLE B-26 (continued) 
Parcel Ne. 29 owned h Doroush of Riaa~esex 

Measurement of Radiation Levels and Ra-226 Concentrations Following Remedial Action 

Site Grid Coordinates k-226 Soil Concentration Deta+ama Dose Rate In-situ W-ray 
Mortb-South East-Rest bCil9 +I- 2-Si9w) at Ground Surface Intensity at 12 inches 

(See Note 1) fladlhr (See Note 2) CPll (See Rote 3) 
-- ---e ---. 

840 
840 
842.5 
842.5 
842.5 
S42.5 
842.5 
845 
845 
845 
845 
845 
845 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
847.5 
850 
850 
850 
850 
850 
850 
850 
850 

- 850 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
852.5 
855 
855 
855 
855 

1037.5 
1040 
1027.5 
1030 
1032.5 
1035 
1037.5 
1020 
1022.5 .’ 
1025 
1027.5 
1030 
1032.5 
1015 
1017.5 
1020 
1022.5 
1025 
1027.5 
1030 
1005 
1007.5 
1010 
1012.5 
1015 
1017.5 
1020 
1022.5 
1025 
1002.5 
1005 
1007.5 
1010 
1012.5 
1015 
1017.5 
1020 
1022.5 
1002.5 
1005 
1007.5 
1010 

2.3 tf- 0.2 6740 L 
3142 I 

e 
0.03 3518 

6182 .” 
0.06 5312 

4536 
0.06 6184 

3108 
3272 
5642 2.6 tl- 0.3 

1.2 tl- 0.1 

2.2 ti- 0.2 

4426 
5402 

3114 
0.04 3902 

3472 
0.04 3392 

3186 
0.07 6080 

6196 
0.05 4516 

0.03 
2.0 tl- 0.3 3422 

4388 
0.7 +I- 0.2 3976 

4434 
2.6 +I- 0.3 4332 

4360 
1.0 t/- 0.2 4478 

2978 
0.9 tl- 0.1 2406 

1678 
0.04 2044 

1726 
0.04 176S 

5976 . t 
0.03 2620 

1.4 tt- 0.1 5874 ? 
/ 

-- - 

I- Soil sawles (in an as collected condition) analyzed for Ra-226 using a IOcm x IOcm NaI(T1) detector and multi-channel 
analyzer system. On-site Riddlesex rapid scan technique. 

2- Thin-uindou GR detector (Eberline W-210) used at wound surface to determine beta-s- dose rate (1158 CP!l/rRad/hr)~ 
3- Gamma-ray detector used for this measurement uas a 5cr x 5ca NakIfTl) crystal (Eberline W-3) on tripod with 1.25 CO 

lead side shielding and digital readout (Eberline Ratenter Scaler PRS-1). 
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TABLE B-26 (continued) 

Parcel No. 29 emed bv Borousb of Hiddlesex 

Heasuremt of Radiation Levels and Ra-226 Concentrations Follwim Remedial Action 

w 
w 
e* 
1)* 
I 
;: 
c 
l)b 
I* 
ii* 
I)- 
4. 
4, 
1 
I 
fc 

Site Grid Coordinates 
NMrSou~h East-kst 

Ra-226 Soil Concentration 
bCi/r +/- 2-Simal 

(See Note 1) 

855 1012.5 
855 1015 
855 1017.5 
855 1020 
W7.S 1002.5 0.6 +I- 0.1 
857.5 1005 
857.5 1007.5 0.8 +I- 0.1 
857.5 1010 
857.5 1012.5 0.5 +I- 0.2 
851.5 1015 

Beta-Gama Rose Rate In-situ Gama-ray 
at Ground Surface Intensity at 12 inches 

rikd/hr [See Note 21 CM (See Note 3) 

1904 
0.04 2138 

0.02 1906 

3224 

2728 

,’ 

I- Soil sawles (in an as collected condition1 analned for k-226 using a IOcm x 1Oa NaIfTIl detector and multi-channel 
l ualvzer svstem. On-site Widdlesex rapid scan technique. 

2- Thinvindor SPl detector (Eberline W-2101 used at mound surface to determine beta-s- dose rate (1158 CPH/lAad/hrl. 
3- &ma-ray detector used for this measurement ws a Scr x km NaIiTl) crystal (Eberline SPA-3) on tripod with 1.25 cm 

lead side shieldins and digital readout (Eberline Ratemeter Scaler PRS-lli 
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TABLE B-27 

Parcel No. 30 omed br Edaard H. Phillips 

Measurement of Radiation Levels and Ra-226 Concentrations Follouins Remedial Action 

Site Grid Coordinates 
North-South Eastiiest 

815 1117.5 
815 1120 
815 1122.5 
815 1125 
815 1127.5 
815 1130 
815 1132.5 
815 1135 
817.5 1112.5 
817.5 II15 
817.5 1117.5 
817.5 1120 
817.5 1122.5 
817.5 1125 
817.5 1127.5 
817.5 1130 
817.5 1132.5 
817.5 1135 
817.5 1137.5 
817.5 1140 
820 1120 
820 1122.5 
820 1125 
820 1127.5 
820 1130 
820 1132.5 
820 1135 
820 1137.5 
820 1140 
820 1142.5 
820 1145 
820 1147.5 
822.5 1132.5 
822.5 I135 
822.5 1137.5 
822.5 1140 
822.5 1142.5 
822.5 1145 
822.5 1147.5 
822.5 1150 
825 1142.5 
825 1145 

Ra-226 Soil Concentration 
WA/9 +I- P-SiswI 

(See Rote 11 

1.2 +I- 0.2 

8eta-Sam Dose Rate 
at Ground Surface 

rR;rd/hr (See Note 2) 
--- 

0.05 

0.06 

0.04 

0.04 

2.5 t/- 0.3 

1.4 +I- 0.2 

2.5 tf- 0.3 

1.0 +/- 0.2 

0.8 ti- 0.2 

0.07 

0.06 

0.08 

0.05 

0.04 

0.04 

0.9 +/- 0.1 

1.6 +I- 0.2 

2.0 +/- 0.3 

2.2 tt- 0.2 

0.06 

In-situ Gama-ray 
Intensity at 12 inches 

CPPI Gee Note 3) 

6120 
6376 
4938 
4958 

2842 
4726 
3962 
4912 
4560 
6066 
5524 
5696 

4846 
3512 
3308 
3424 
4824 
5034 
5420 

7122 
7302 

3968 
3394 
3104 
4034 
6510 
7424 
7130 
5576 

3072 

3930 
6452 

I- Soil sawles (in an as collected condition) analyzed for Ra-226 usins a 1Ocr x 10~9 MaI detector and rulti-channel 
analyzer system. On-site tliddlesex rapid scan technique. 

2- Thin-aindou Gil detector (Eberline If-2101 used at ground surface to deterrine betalrama dose rate (1158 CPtllPRadlhr). 
3- Gama-ray detector used for this measurement ws a 5cr x 5cr kI(TlI crystal (Eberlinc SPA3) ore tripod with 1.25 cm 

lead side shielding and digital readout (Eberline Ratereter Scaler PRS-1). 
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TABLE B-27 (cant inued 1 

Parcel No. 30 uned Iv Edward H. Phillips 

Ikasurewnt of Radiation Levels and Ra-226 Concentrations Follouins Rercdial Action 

Site Grid Coordinates 
Worth-South East-blest 

Ra-226 Soil Concentration Beta-&ma Dose Rate In-situ &ma-ray 
(9Cih if- 2-Siwl at Ground Surface Sntensitv at 12 inches 

(See Mote I) &ad/hr (See Note 2) CR! (See Note 3) 

825 1147.5 5190 
825 1150 0.0s 5598 
827.5 1147.5 0.9 +I- 0.2 
827.5 1150 

1- Soil samples tin an as collected condition) analned for Ra-226 using a IOcr x IOcr NaI(T1) detector and multi-charm1 
analyzer system. On-site Hiddiesex rapid scan technique. 

2- Thin-uindou Gtl detector (Eberlinc W-210) used at wound surface to determine beta-sama dose rate (115s CPWdadlhr). 
3- Gaul-ray detector used for this measurement uas a 5cm x 5cr MaI crystal (Eberline SPA-31 on tripod uith 1.25 CII 

lead side shielding and digital readout (Eberline Ratewter Scaler PRS-11, 
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